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SCOTT TURNER just 

stepped down from 
the presidency of the 
American Institute cf 
Consulting Engineers. He 
was the only AICE presi- 
dent in 30 years to hold 
this office for two succec- 
sive terms. In these two 
terms, Turner saw the 


—Continued on page 6 
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NEW 
DIMENSIONS 


Controlling a giant boiler, bine, and generator from a panel 4 feet wide! 


At Ninemile Point Plant of the isiana Power and Light Company, the new third unit is con- 
trolled by the unusually compact -G. control panel shown here. The B.T.G. (Boiler-Turbine- 
Generator) panel built by Hays is innovation of Ebasco Services, Incorporated. 

Practically every detail of the t unit of Louisiana Power’s new Ninemile Point generating 
plant is of the newest design. An weather outdoor boiler with Hays electric type combustion 
control—gas fired, with provisions §§r ‘‘stand-by”’ oil firing—will produce over 1,000,000 lbs. of 
steam per hour, superheated and re@™eated to 1,005°F. 

On outdoor boilers electrically of rated combustion control is especially preferred because it 
doesn’t require expensive compr and dryers, allows maximum freedom in control room 
location. For greater speed of respomme and accuracy new Hays electronic instruments, including 

electronic mercury-less fiowmeters 4d 3 element electronic feed water control are being installed. 
Among the central stations recefly selecting Hays instrumentation and control are: Jersey 

Central Power and Light Co., Noffhern Indiana Public Service Co., Central Illinois Electric 

and Gas Co., St. Joseph Power and@Light Co., Crawfordsville Power and Light Co. 


Write for Hays Boiler Plant " 
Instrumentation Bulletin 54-605-83. 
\" 
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MICHIGAN CITY INDIANA 


Automatic Combustion Control - Veriflow Meters and 
Veritrol - El ic Oxygen R, ders -CO.R d 





$ 
Boiler Panels Gas Analyzers - Combustion Test Sets 
Draft Gages - El ic Fi > Mini 

Remote Indicators - Electronic Feed Water Controls 
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Enlightened Conservative 


—Starts on front cover 


AICE’s membership grow 
over 20 percent. But he 
quickly points out that the 
AICE is small by compari- 
son with other engineering societies. It is a con- 
servative group, with no bureaucratic ambitions to 
gather in all engineers who may be in consulting 
practice. There is no inclination to set up the AICE 
in competition with existing technical societies. 
Though Turner subscribes to the rather con- 
servative policies of the AICE, the whole of en- 
gineering has been affected by his work. He has 
been one of the principal driving forces behind for- 
mulation and adoption of the Canons of Ethics, 
from its conception in 1939. (Today, The Canons 
have been adopted by 
some 85 engineering or- 
ganizations.) Turner 
thinks, in the light of long 
experience with The Can- 
ons, that perhaps they 
might have been more apt- 
ly given a slightly differ- 
ent title — such as “ac- 
cepted rules (or principles) 
of practice.” 
After all, the word 
“ethics” suggests to many 
people the moral princi- 
ples that most tots begin 
to learn at their mother’s 
knee, rather than the rules 
of conduct adopted by 
some engineering institute. Ethics are the manifesta- 
tions of one’s conscience and religious training. 
Admittedly, “accepted rules of conduct” are an 
embodiment of ethical standards. But the funda- 
mental concepts of ethics that underlie acceptable 
codes of practice are something Turner believes are 
instilled long before an engineer gets to school. 


Mistakes So Permanent 


Turner notices that those consultants who have 
maintained a successful practice over a long period 
of time generally gravitate to the top simply because 
their professional conduct and technical proficiency 
have been proved beyond challenge. Those whose 
conduct and proficiency are subject to reasonable 
challenge do not fare so well. The record of a suc- 
cessful engineer has to be good, because the results 
of his mistakes are “so permanent.” The engineer's 
errors cannot be hidden in scientific jargon, nor can 
they be obscured by shrubbery, nor can they be 
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erased by introduction of a superseding model. 

Without condoning them, Turner displays a rare 
understanding of the underlying reasons for the 
enactment of some laws that compel governmental 
bodies to award engineering contracts only after 
public call for bids. “My toes don’t curl at the mere 
mention of competitive bidding, because some of 
the laws requiring it, especially in the case of the 
Federal government, may have been based on pre- 
vious, demonstrated need. We must not give the 
idea that we condemn all laws calling for competi- 
tive bidding. But, in the case of the professional 
services of the consulting engineer, we are all agreed 
that such a method of award is hostile to the ethics 
of our profession, opposed to the rules of many of 
our engineering societies, and contrary to the public 
interest.” 

Turner points out that the average taxpayer is 
unaware of the niceties of the higher echelons of 
professional engineering. To such a taxpayer, Turner 
asks, which looks like better handling of his funds: 

open bidding with the 
award going to the con- 
sultant offering his profes- 
sional services at the low- 
est price, or the award of 
work based on closed-door 
negotiations with a few 
pre-selected firms? 

He points out that pres- 
ently existing laws calling 
for bidding represent the 
cumulative experience of 
past generations, and were 
enacted from time to time 
to correct evils as they 
became apparent. Per- 
haps Turner better under- 
stands the taxpayer’s side 

of the question than do many critics of bidding. 
He acknowledges, “Public funds have to be admin- 
istered as publicly as possible, if the average tax- 
payer is to feel satisfied.” 


Positive Leadership 


A complete biography of Turner’s affiliations 
honors, and accomplishments represents a mon’! 
mental chore. By way of example, he has serv 
as director of the U. S. Bureau of Mines, is a pi 
president of the AIME, and has served on mai | 
state, federal and international boards and co:1 
missions. He has exerted positive leadership in su ! 
engineering organizations as AIME, AICE, CIM 
ECPD, EJC, and others. He has been in acti 
practice of mining engineering for 53 years. N: 
an alert 75 years old, Turner demonstrates that 
engineer can serve the public and his profess: | 
while maintaining technical proficiency—and can 
an outstanding job on all fronts. - 
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The C-E LaMont Controlled Circulation Hot Water Boiler 


for large heating and process applications 
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e Combustion’s high-temperature (H-T) water boiler is especially designed. 
a to utilize the inherent advantages of hot water over steam (see opposite 
il page) for large central heating installations and for many process applica- 
d tions. Units are available in sizes from 10,000,000 Btu per hour up, for 
S any fuel, with pressures up to 300 psiand water temperatures to about 425 F. 
vf The chief advantages of the C-E La MONT Controlled Circulation Hot 
. Water Boiler are: 
is Complete control— System control over the If you have a heating or process job that’s 
f H-T water movement is extended to the boiler suitable for high-temperature water, it will 
r at all heat rates, since the water is under posi- pay you to look into a C-E La Mont instal- 
ss tive, controlled pressure. - - , i‘ 
: lation. As compared to steam, it will give 
e Low pressure loss a Because of the low pressure you a simpler and less expensive distribu- 
\- loss inherent in the design, the system circulat- ; - 
; : : : tion system and lower fuel and maintenance 
;- ing pumps can be used to provide circulation . ; 
a through the boiler. costs, plus the specific advantages described 
of Pressurized operation— Used with oil or gas at left. Write for further information. 
vr fired boilers, pressurized operation permits a 
N simple stack arrangement and eliminates the TYPICAL APPLICATIONS OF H-T WATER 
need for induced draft fans. Space Heating Heating Platens 
J Single-pass design — Absence of baffles not only Ovens Hot Tables 
g assures low draft loss but also a cleaner boiler Tanks Snow Melting Coils 
e since there are no dead areas where deposits Kettles 
yf are likely to accumulate. Cafeteria and 
| Calendar Rolls Kitchen Apparatus 
° High furnace heat rates — The close spacing of 
e furnace wall tubes offers greater wall protec- 
y tion, permits high heat rates in the furnace with ourcer 
‘- low maintenance. 
Unit as arranged for 
x More efficient heat transfer — Since the water is firing by C-E Spreader 
e positively circulated through the heating cir- pins ee on 
3° cuits, these circuits may be proportioned and cil-Ared a 
- arranged for maximum efficiency. 
s Lighter boiler weight — Less surface is needed 
because heating surfaces are more efficient. 
With closely spaced wall tubes, setting thick- 
ness is reduced. 
7 Any fuel— Boilers can be arranged for oil or 
A gas burners, or spreader stokers. Special designs 
d using other types of firing or waste heat are 
t also available. 
: Other design features — All boiler tubes are 
completely drainable and ventable—small num- 
; ber of headers all accessible from outside of 
casing — completely steel-enclosed setting. 
: B-806C 
> | COMBUSTION ENGINEERING 
Fs Combustion Engineering Building © 200 Madison Avenue, New York 16, N. Y. 
rR SOILER;, FUEL BURNING & RELATED EQUIPMENT; PULVERIZERS, AIR SEPARATORS & FLASH DRYING SYSTEMS; PRESSURE VESSELS; AUTOMATIC WATER HEATERS; SOIL PIPE 
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Tis an old mazxin in the schools, 
That flattery’s the food of fools; 
Yet now and then your men of wit 
Will condescend to take a bit. 
Swift 


I enjoy the magazine a lot and it 
helps us keep up with new ideas and 
new equipment. 

George H. Stain 
McCoy Engineering 
Charleston, West Virginia 


Many favorable comments are 
made about your magazine. You 
have caught the true spirit of pro- 
fessionalism, and of the Engineer’s 
needs and problems, in the writer’s 
opinion. 

W. J. Roa, Jr. 

Sr. Electrical Engineer 
Sverdrup & Parcel, Inc. 
St. Louis, Missouri 


I particularly like this magazine 
because it covers the field of ad- 
ministration in lieu of the technical 
aspects of engineering. 

John C. Ross 
John D. Falvey, Cons. Engr. 
St. Louis, Missouri 


Congratulations on your January 
1955 issue. It was the best ever. 

R. L. Eason, Consulting Engineer 

R. L. Eason & Associates 

St. Louis, Missouri 


Congratulations on a job well 
done. 

Would like to see a discussion on 
Consulting Engineering fees in re- 
gard to working with architects, in- 
cluding amount of supervision and 
method of payment. 

G. B. Linn, P. E., Asst. Engr. 

Vincent Eaton, Consulting Engineers 

Cleveland, Ohio 

® ARTICLE ON THIS SUBJECT IS ON OUR 
SCHEDULE. 


The copy of CONSULTING ENGINEER 


that I receive is circulated among 
the staff of our Boston office. We 
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agree that it is well worth reading. 
We appreciate your sending it to us. 
Joseph W. Lavin, Associate 
Edwards, Kelcey & Beck 

Boston, Massachusetts 


Your recent articles, commenting 
on the actual professional status of 
the engineer in the U. S. and on the 
facts about E.S.A. are extremely 
refreshing in the frankness and hon- 
esty they exhibit. They are timely 
and needed. Its a great service to 
help us to face, instead of evade, 
these issues. 

Arthur G. McKee & Co. 
Cleveland, Ohio 


In your January, 1955 issue of 
CONSULTING ENGINEER you reported 
on a questionnaire survey of con- 
sulting engineers, stating that only 
5.1 percent of those canvassed are 
members of this Institute. You and 
your Magazine also commented that 
the American Institute of Consult- 
ing Engineers is primarily a New 
York organization and can hardly 
be called a national organization .... 

I have just checked our member- 
ship roster and find that 57 percent 
of our members are not in the New 
York area and have non-resident 
membership status. 

Francis S. Friel, President 

American Institute of Consulting 

Engineers 

New York 18, New York 

® AICE HAS A TOTAL MEMBERSHIP OF 

ABOUT 250. SINCE MEMBERS FROM OUT- 

SIDE NEW YORK CITY ARE LABELED 

“NON-RESIDENT,” WE FEEL AICE “CAN 

HARDLY BE CALLED A NATIONAL OR- 
GANIZATION.” 


I should like to offer my congrat- 
ulations on January issue of con- 
SULTING ENGINEER. I think it an ex- 
ceptionally fine one, containing 
many articles of value. 

C. R. Barthelemy 

Chief Mechanical Engineer 
Pioneer Service & Engineering Co. 
Chicago, Illinois 


I have received the January issue 
of CONSULTING ENGINEER and am very 
much pleased with the presentation 
of my paper on “Canons of Ethics 
for Engineers.” I thought also that 
the reprint of the Canons was par- 
ticularly well done. 

I have had occasion before to 
compliment you on the courageous 
manner in which you attack certain 
basic problems in the engineering 
profession. I feel that your “Survey 
of the Profession” in the January 
issue is a most constructive tabula- 
tion. The article is splendidly am- 
plified by the Staff Report “You’ve 
Got to be a Joiner!” 

W. F. Ryan, Vice President 

Stone & Webster Engineering Corp. 

Boston, Massachusetts 

® COPIES OF THE CANONS ON PARCH- 

MENT PAPER 12 x 14 IN., ARE AVAIL- 

ABLE AT 25¢ EACH. WRITE CONSULTING 

ENGINEER, 420 MAIN ST., ST. JOSEPH, 
MICHIGAN. 


Road Man Reaction 


Regarding the letters of Messers 
M. von Ch. Barraza and Al Seskin 
in the Dec. and Jan. issues .. . I am 
certain these gentlemen must have 
written with tongue in cheek, but I 
shall continue as though they were 
serious since that is the viewpoint 
taken by the younger members of 
the profession upon reading this 
stuff. 

First, I don’t think either one of 
these gentlemen got the point of 
Mr. Lasky’s article—or perhaps I 
misunderstood. I feel that he was 
concerned with what is known in 
the profession as the “alley-shop.” 
These constitute a very, very small 
minority of the engineering “job- 
shops.” Are Messers M. von Ch. 
Barraza and Al Seskin sheep that 
they permit a nasty old project 
manager or “floor-boss”—and I have 
been both in the past—to herd them 
into those smelly drafting rooms? 

Second. All joking aside . . . there 
are, admittedly, a few “alley-shops” 
—large and small. I personally know 
of but one, the owner of which has 
more Bench Warrants outstanc ing 
against him than A. Hitler. Mr. 
Barraza’s complaint of “less tha: 10 
percent profit” is peculiar. Conc: :n- 
ing engineering firms, there are .wo 
reservoirs of technical knowle ige, 
(1) the Firm’s library, the cos of 
which . . . can be amortized, and (2) 
the minds of the engineers wor <ing 
with him whose salaries are alsc ex- 
penses, so therefore his firm w ints 
to make excessive profit che"ges 
simply because they are forti .ate 
enough to have the specific tyr= of 
man on their payroll — smack: of 
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a ae WALLS 


for INDUSTRIAL and COMMERCIAL BUILDINGS 
ALUMINUM, STAINLESS or GALVANIZED STEEL 


Architects and owners across the country are today turning to 

Insulated Metal Walls for low-cost permanence in new, modern 

buildings of virtually every type. These new light-weight, metal 

curtain walls are not only flexible in adaptation to building types, 

but present unlimited possibilities in architectural treatment of . 

exterior design. Bright areas of aluminum or stainless steel in 

combination with brick, glass block, stained wood, tinted cement 

plaster, or other materials, offers designers a broad field in the 

development of distinctive and individualized exteriors. The 

industrial building below is a typical example. In this type of 

construction, important building economies are realized through 

lower material cost, low labor cost, and the cumulative savings 

and other advantages deriving from reduced construction time 

. .- buildings can be quickly enclosed with Insulated Metal Walls 

—even under extreme low temperature conditions. Mahon Insu- 

' ff lated Metal Walls are available in the three exterior patterns 
ii shown at left... the “Fluted” or “Ribbed” wall can be field 
. | ; erected up to sixty feet in height without a horizontal joint— 











. wall | eee © a feature of Mahon Walls which, from an appearance stand- 
FLUSH, RIBBED, or FLUTED point, is extremely important in powerhouses, auditoriums or 


Over-all “U” Factor of Various Types is Equivalent other types of buildings where high expanses of unbroken 
; 5 wall surface are common. See Sweet's for complete information 
to or Better than Conventional 16° Masonry Wall including specifications, or write for Mahon Catalog B-55-B. 


THE R. c. MAHON COMPANY 


Detroit 34, Mich. @ Chicago 4, Ill. @ Representatives in All Principal Cities 


Manufacturers of Insulated Metal Walls and Wall Panels; Steel Deck for Roofs, Partitions and 
Permanent Concrete Floor Forms; Rolling Steel Doors, Grilles and Underwriters’ 
Labeled Automatic Rolling Stee! Fire Doors and Fire Shutters. 
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Your principal source 


modern Water Columns 
wd Water Gage Equipment- 


Reliance 


Removable packing 
box Gage Valve Steam Alarm 


\ a 
Hood with 45° 


Meresry Lamp 

Gage Illuminator hinged for 
for extra-clear a 
and distant 
reading 












Flat glass Gage 
Insert—forged 
steel body 

















Recommended for con- 
ditions where gages 
ore 25 ft. or more from 
operating level, or for 
extra bright meniscus 
image. See cut at right. 















Welded forged steel 
Water Column for 
pressures to 900 psi 
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Reliance Water Columns for any working steam 
pressure assure you the utmost in dependability. 
High and low water level alarms are available on 
columns for pressures to 900 psi. Standard and 
special columns and complete safety gage equip- 
ment are made for pressures to 2500 psi. 


















The Reliance Gauge Column Company 
5902 Carnegie Avenue Cleveland 3, Ohio 


The name Wal indtoduced tafeiy walte columnt....tte 884 
_ > —— 
~ . : J - 


BOILER SAFETY DEVICES 










































“Employment Office” to me, or the 
“charge all the traffic will bear” 
technique. 

Third. Evidently, Mr. Seskin 
learned nothing in his three years 
as a “victim.” The type of man he 
would have become is what is 
known as a “road man” which is a 
very peculiar breed of cat. Until I 
took my present position I was listed 
as a road man, and happily so. In 
fact, I feel there should be a law re- 
quiring every graduate to spend at 
least 4 to 6 years on the road as a 
sort of “internship.” There is noth- 
ing better to round out an engineer’s 
practical education than a variety 
of jobs. 

Fourth. Speaking in generalities, 
a large plant with a hot engineering 
job on the books cannot afford to 
hire the extra engineering staff, in- 
cluding the screening process, etc., 
and then lay them off in the next 
few months when the job is com- 
plete. By the way, Personnel Di- 
rectors figure a cost of from $250.00 
to $500.00 just to hire a new em- 
ployee. So therefore, they contact 
the job-shops, who not only have 
the men available, but can supply 
them with work in another plant, 
another town, year after year—in 
Mr. Seskin’s case, for three years, 
according to his letter. 

Fifth. Certainly we got higher 
wages. Every few months we had to 
get used to another Project Engi- 
neer, new drafting room standards, 
new product, new system. Our fam- 
ilies had to get used to a new town, 
the children to a new school—and 
we had to produce in every sense 
of the word or the reputation of our 
home office dropped, and conse- 
quently, we were out of work. 

Sixth. As to the owners getting 
rich, I see that Mr. Seskin has not 
read Mr. Barraza’s third paragraph 
closely nor has he had the oppor- 
tunity to figure costs for one of 
these Employment Offices as I have. 
Basically, the composite room rate 
plus composite overhead rate plus 
a flat 10 percent profit mark-up de- 
termines the hourly rate charged 
the customer. 

Seventh. The entire thing sce2ms 
to me to be jealousy, or a trer en- 
dous amount of misinformation. 

Eighth. To the editor, having cen 
at one time or another, a memb:r of 
both the AFL and the CIO ir the 
dim past, may I comment that 
Unions and the M & M Associa’ions 
are like defense work—when you 
need them, you need them, and 
when the emergency is over, irop 
them. 

Robert H. Bi; 1am 


Bellflower, Califcrnia 
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Now... ud mechanical seals 
for high pressure boiler feed pumps ! 
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a A nother Byron Jackson first ! minimized heat and liquid loss, eliminated frequent 
ve. repacking problems, and simplified maintenance 
ate * No operating adjustment since no operating adjustment is required. Find out 
lus ‘ —" how these new BJ Mechanical Seals for boiler feed 
ne Stop liquid loss pump service can benefit you. Contact your nearby 
. ® Reduce heat loss Byron Jackson office or write. 
on ® Save downtime costs 
ai ® Cut replacement costs 
- of ’ You'll do better with 
the J. the pacemaker in mechanical seals for pumps 
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co ©: the mechanical seal to high pressure boiler feed 
al f imps. These new BJ Mechanical Seals are now in 
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p ‘mping operations, including temperature up to _ 
am 4. 0° F. These seals—some in service as long as three ince V2 
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SCRAPS & SHAVINGS 


ARE CHANGES NEEDED ? 


AT THE ANNUAL MEETING of the American 

Institute of Electrical Engineers, held last 
month in New York, Mr. T. M. Linville, of the 
General Electric Research Laboratories, presented 
a short paper on “Ethics and Statutes for the Engi- 
neering Profession.” In speaking of the Canons* 
and the Model Law, Mr. Linville pointed out that 
they “do not fit together as neatly as engineers might 
expect them to.” He goes on to say “that the dif- 
ference is not one of actual disagreement as to what 
is right, but merely lack of completeness. . .” 


With the first half of this statement we cannot 
agree. So far as we can see, there is no disagreement 
between the Canons and the Model Law. It is pos- 
sible that they are incomplete. Any work of man is. 

Mr. Linville’s real point, and a good one, is that 
neither the Canons nor the Model Law take up the 
subject of group responsibility. That is, neither of 
these writings states whether it is ethical or legal 
for a corporation to practice engineering. This ques- 
tion has caused quite a commotion in New York State 
during the past couple of years. Under the New 
York Law only corporations that have been prac- 
ticing engineering since 1935, are allowed to practice 
in the state. Naturally, corporate engineering firms 
without that 20 year’s operating history consider 
this distinctly unfair. 

The question of corporate practice has been an- 
swered in different ways in the statutes or in the 
courts of different states. There was a recent decision 
in the United States District Court for the District 
of Columbia, involving this point. The D.C. law is 
based almost directly on the Model Law. In his 
decision, the Judge stated that “manifestly only a 
natural person can come within the definition [of a 
professional engineer].” It may be implied from 
this that under a law based on the Model Law, only 
natural persons can practice engineering as a pro- 
fession. Corporations are excluded. 

We agree with Mr. Linville that this is a serious 
matter. But we feel that it involves the Model Law 


*For a copy of the Canons of Ethics For Engineers, suitable for framing, send 
25¢ to CONSULTING ENGINEER, 420 Main Street, Saint Joseph, Michigan. 
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only theoretically and — the Canons of Ethics not at 
all. The Canons are a code of professional conduct, 
not a promulgation of prohibitive edicts. It would be 
very wrong for the Canons to include a statement as 
to whether a corporation or only natural persons 
should practice engineering. This is especially true 
in view of the fact that some states permit corpora- 
tions to practice under their laws while others do 
not. No matter which position the Canons took, they 
would be illegal in some states. It would be rather 
self-defeating for the Canons of Ethics to encourage 
law breaking. 

The Model Law can be changed either to permit 
or forbid the practice of engineering by corporations. 
Changing the Model Law, however, would accom- 
plish little at this time. All of the states have already 
adopted some sort of registration law, and changes 
in actual laws rather than Model Laws are required 
to effect any legal change. Since these laws involved 
are State rather than Federal, it is a safe bet that 


they will never be uniform. Always, there will be 


some states permitting corporate practice and some 
forbidding it. 

We do not think this question of corporate practice 
has anything to do with the Canons of Ethics. Cor- 
porations, as such, are not involved in ethics. The 
officers of the corporation are involved, and they, as 
individuals, are now guided by the Canons. Cor- 
porations are, on the other hand, subject to law. But 
it is too late for the Model Law to be changed to ony 
practical purpose because there are already ac‘ ial 
laws on the state statute books. 

What is needed rather than a change in the Can »ns 
or the Model Law, is concerted opinion backed up 
by a firm stand on the part of the National Soc >ty 
of Professional Engineers and the Engineers J int 
Council. How does the engineering fraternity = 
about corporate practice? If NSPE and EJC k: ew 
the answer to this question and backed up t eit 
answer with strong lobbying efforts in the s 2 
capitals, we would need no changes in our Can 15, 
and the most that would be needed so far as ‘he 
Model Law is concerned would be an amendr 2nt 
adopted merely for an appearance of consistency “ 
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A Big Reason Why More Firms 
Are Switching to Copyflex ... 


PROBLEM-FREE 
INSTALLATION 





erate 


OPERATION! 


Model 93 


Because Copyflex reproduction machines are completely 
free from fumes and odors, they require no exhaust 
venting ... they need no plumbing or auxiliary equip- 
ment, no installation other than an electrical connection. 

Because they are absolutely clean, quiet, and odorless, 
they can be operated anywhere without annoyance to 
personnel in the vicinity. 

That’s why the people who handle reproduction, and 
know it best, prefer Copyflex. It’s a big reason why more 
and more firms are switching to Copyflex! 

Why settle for less when it costs no more to own the 
one machine that offers you all the advantages of diazo- 
type, positive black-on-white reproduction—speed .. . 
economy ... quality —plus trouble-free installation and 
ideal operating conditions! 

You'll find that Bruning also gives you the widest 
selec’ on of reproduction materials available anywhere. 
Mail « oupon for information on models and prices—today! 


(BRUNING ) 
Chpyhex 


Specialists in Copying Since 1897 








Be: Process! Best Machines! 
Be Selection of Materials! 


CHARL S BRUNING COMPANY, INCORPORATED 


MARC? 1955 


4700 MONTROSE AVENUE « 








PUT IT HERE... 
Near an inside wall— 
no plumbing, no ducts! 

















PUT IT THERE... 


Near an outside wall— 
no vents in walls, windows! 

















PUT IT ANYWHERE! 


Needs only an electrical 
connection for operation! 











| Charles Bruning Company, Inc., Dept. 1207. 

















| 4700 Montrose Ave., Chicago 41, Ill. | 
| Please send me information on Copyflex | 
| Reproduction Machines. l 
| Name Title | 
| Company | 
| Address | 
| Cit Zone State. 

A ne ae J 


CHICAGO 41, ILLINOIS 
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IN A MASTER-SERVANT relationship such as 

exists between employer and employee, the 
master is liable for the damages incurred when the 
servant does a civil wrong (such as libel or negli- 
gence) upon a third person. This is the doctrine 
known as respondeat superior (let the master an- 
swer). It is as though the master himself had cem- 
mitted the wrong, his servant being the tool or in- 
strumentality he used in so doing. This is an example 
of vicarious liability, i.e., of liability even though the 
master is personally without fault and offered no 
consent to be liable. 


A similar situation exists in an agency relation- 
ship. The agent acts on behalf of the principal in 
business transactions. If the agent enters into a 
contract on behalf of the principal (within the scope 
of authority given the agent), the principal is bound 
by the contract whether he wishes to be or not. The 
act of the agent is regarded as the act of the princi- 
pal. It is as though the principal himself had entered 
into the contract, his agent being the instrumentality 
that he used in so doing. 


Danger Imposes Liability 


Liability without fault may seem to be a perni- 
cious doctrine, but it is by no means a novelty in the 
law. There are a number of other examples of such 
absolute or strict liability despite the absence of 
fault. For example, one who uses a “dangerous in- 
strumentality” (such as dynamite) is responsible for 
the injuries that result from its use even though he 
is not at fault. In other words, the use of a danger- 
ous instrumentality automatically imposes upon the 
user the liability of an insurer with regard to dam- 
ages caused thereby. 


The justification for strict liability is its social ex- 
pediency. The burden is placed, for the benefit of 
those who are injured, on those whom society thinks 
can best bear it. The law does not generally place 
strict liability on a party unless he voluntarily en- 
gages in an activity that he regards as beneficial to 
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Consultant in Legal and Technical Problems 


Registered Professional Engineer 





MELVIN NORD 


Patent Attorney 


. . . liability of the master 





himself, and under such circumstances that an inno- 
cent victim of these activities might otherwise have 
no relief. It is regarded as socially expedient to 
throw the risk of loss on the person who has the 
possibility of gain, rather than on the innocent by- 
stander. This is the rationale behind the doctrine of 
respondeat superior. 

The doctrine of respondeat superior does not 
really place an intolerable burden on the master or 
employer. He can and should carry liability insur- 
ance to cover this contingency. Thus, the risk of lia- 
bility can be regarded as one of the costs of doing 
business. It is ultimately paid for by the consumers, 
i.e., by the public for whose ultimate benefit the 
doctrine exists. 


Some Protection 


In theory, at least, the master also has some pro- 
tection. First, the mere fact that the master is liable 
to the third person does not release the servant from 
liability as well. He is also liable to the third party. 
If the third party recovers damages from the ser- 
vant, the master is released of liability. Second, if 
the master pays damages caused by the servant’s 
negligence, the master has a right to recover those 
damages from the servant. 

Yn other words, it is the servant who is ultimately 
liable, not the master. But the master acts as a sort 
of guarantor that the damages will be paid. In prac- 
tice, this right of claim by the master against the 
servant is not worth much. 

Keep in mind also that the “employer” is not sub- 
jected to the doctrine of respondeat superior i the 
person causing the damage is an independent con- 
tractor rather than a “servant.” And the mas?»r is 
not responsible for every wrong his servant :om- 
mits, but only those that arise out of, and ir the 
course of, his employment. And if the third p: rson 
releases the servant from liability, he automat :ally 
releases the master. 

Look at some recent cases. In Mid-Coni: nent 
Pipeline Co. v. Crauthers, 267 Pac. (2d) 56., an 
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DIAMOND 
“MULTI-PORT”’ 
Bi-Color Gauge 


ee al 9 
FLANGES ELIMINATE MULTI stveen 
SMALL END STEMS Advantages: 


ROUND AND STUFFING BOXES “Bi-Color” principle shows steam 
INDIVIDUAL red and water green 


PIECES OF MICA RETURN BEND Small round ports instead of long 
AND GLASS PROVIDES GREATER glass strips 


FLEXIBILITY sea die . : 
FOR EXPANSION Hi-Lite” Illuminator for improved 


visibility 
Simplified high-pressure construction 


PORT PARTS . © i . ene 
REPLACED WITHOUT fe 5 Maximum thermal stability for 


rapid starting 
REMOVING GAUGE 
FROM BOILER Lf OY Easy, inexpensive maintenance... 
i \ in place 


Direct reading . . . basic reference 


acacia 


ect : CON STEAM SHOWS RED 
ILLUMINATOR 5 =. 


ey 


The “Multi-Port” gauge has been de- 
veloped over a four-year period and 
has been in continuous successful high 
pressure operation for more than 18 
months in several leading central station 
plants. For additional informa- 
tion, write for new Bulletin 1174 
. use the coupon below. 


WELDED CONSTRUCTION 
ASSURES 
PERMANENT TIGHTNESS 6962 


D AMOND POWER SPECIALTY CORP. CE 
L:‘NCASTER, OHIO 


Ellen No. T174 explaining the cdvervages of MaMa. /L aR) 2 207 VE Dae y 19 


the Diamond “MULTI-PORT” Bi-Color Gauge. LANCASTER, OHIO 


Diamond Specialty Limj 
Souneen P y Limited— Windsor, ON icldtes 
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An office building designed by Giffels & Vallet & L. Rossetti, | 
Associated Engineers and Architects, Detroit. 


3 Good Technical Reasons For 
Specifying Robertson Q-Panels 


Continuous Sealed Joints The interlocking 
side lips on both the inner and outer surfaces of FLUTED EXTERIOR 
the panels are caulked to provide a continuous i. 

sealed joint. Thus, when the panels expand or 
contract, the joints do not separate but remain in 
contact with the caulking material. This efficient 
side joint effectively maintains the insulation 


VENTILATED 











qualities of the wall and prevents the infiltration —— . 


of air, dirt and moisture. 





end-joints unavoidable. All standard Robertson 
Q-Panels are die-set and countersunk at the end 
lap, producing neat, almost invisible joints, with 
full insulation at that point. This feature eliminates 
the inefficient butt-joint with its unattractive 
through-wall flashing and consequent insulation 
loss. 


Flush Lap Joint Special conditions often make | | \ 


COUNTERSUNK 








Efficient Insulation The U-Value of an M-Type 
Q-Panel wall is .125 BTU per sq. ft. per hr. per OVERALL THICKNESS 3%” 
°temp. diff., F. This was established by careful [SR 

tests made at one of the nation’s leading indus- 
trial research laboratories. Special attention was 
given to thermal conductivity at all critical points 
along the wall and the established U-Value is an 
average over a stretch of wall involving several U-VALUE .125 
side laps. Use the coupon to write for details. 








H. H. Robertson Company 


2431 Farmers Bank Building ° Pittsburgh 22, Pennsylvania 


In England: Robertson Thain Ltd., Ellesmere Port, Cheshire - Im Canada: Robertson-Irwin Ltd., Hamilton, Ontario 


CQ) ee ee ; 7 a =. 


Please send free information on Q-Panels. 
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Oklahoma case decided on Feb, 
23, 1954, improper operation of 
the valves on a pipeline killed a 
pregnant cow. The owner put up 
quite a beef. It seems. that 
Crauthers owned a certain piece 
of land, and Colpitt operated an 
oil lease on adjoining land. The 
Mid-Continent Pipeline Co. oper- 
ated a pipeline to transport oil 
from Colpitt. Colpitt furnished 
power that operated the com- 
pany’s pump, the pump being lo. 
cated on the leased land. The 
pump was operated by an em- 
ployee of Colpitt. The gauger of 
the company customarily gauged 
the tanks on the Colpitt lease. 
When one was ready for delivery, 
he notified Colpitt’s pumper, who 
then connected the power to pump 
the oil into the pipeline. 

























Substitute Kills Cow 


One day, the regular pumper 
was sick and a. substitute was 
hired by Colpitt to take his place. 
Unfortunately, he failed to set the 
valves correctly. As a result, oil 
escaped onto Crauthers’ land. A 
cow died within 13 days after 
drinking a quantity of the oil. The 
cow was due to drop a calf with- 
in 30 days of her death. Crauthers 
decided to sue for the cost of the 
cow, the calf, and other damages. 
Before suing, however, he exe- 
cuted a release of liability to Col- 
pitt in return for payment of $300. 
He then sued the Mid-Continent 
Pipeline Co., as master, for the 
balance of his damages. “Too 
late,” said the court. Once the 
servant is released of liability, 
there remains no further liability 
on the part of the master. 

Roush v. Johnson, 80 S. E. (2d) 
857, a West Virginia case decided 
on Jan. 20, 1954, involved death 
from electrocution caused by 
faulty electrical wiring. Tis cas 
included a very interestir 3 poitl 
of law. Bess Garton owned and 
operated a grocery stor». The 
West Virginia Distributiig © 
sold her an electrically « verated 
refrigeration unit know as 3 
compressor and beer coo ‘r, and 
agreed to install it in a : fe ané 
proper manner. Howev:r, th? 
company negligently inst: ied the 







































ASSEMBLY—In process of assembly is this standard low voltage switchgear unit. 


A sound investment— standardize on 
|-T-E Low Voltage Switchgear 


Before you specify low voltage switchgear, check the advan- 
tages offered by I-T-E. It is the finest of modern switchgear— 
factory assembled; shipped as a unit; ready to install; pro- 
viding the maximum in dependability, safety, reduced main- 
tenance costs, and attractive appearance. 

1-T-E Circuit Breakers are the heart of the gear. Their per- 
formance in providing maximum protection has been proved 
conclusively in thousands of installations. I-T-E Structures 
are designed specifically to house and interconnect these time- 
tested protective devices and auxiliary equipment. When you 
conibine the two, you get the finest of circuit breakers in the 
fine .t of structures—with much less special engineering, much 
fasicr delivery, and units tailor-made in standard frames to 
fit . our requirements. 

S:andard I-T-E Low Voltage Switchgear Assemblies are 
ava ‘able with ratings through 6000 amp continuous and 
100.900 amp interrupting, 600 v a-c and 250 v d-c. For details, 
coniact the I-T-E field office nearest you. Look in your classi- 
fled directory under Electric Equipment, or write for Bulle- 
tin .004A. I-T-E Circuit Breaker Company, Switchgear Di- 
Vision, 19th and Hamilton Sts., Philadelphia 30, Pa. 


INSTALLED—A standard I-T-E low 
voltage switchgear unit in operation. 


I-T-E CIRCUIT BREAKER COMPANY, Switchgear Division 
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Right, 
Buffalo” 
Type "B” 
Vaneaxial Fan. 
Outlet guide 
vanes smooth 
out air flow 
for greatest 
efficiency and 
quiet opera- 
tion, Available 
for high or 
low tempera- 
tures, corrosive 
fumes, explo- 
sive atmos- 
pbberes, etc. 


The axial flow fan design offers distinct 
advantages well worth considering for a 
growing variety of jobs: 


1. STRAIGHT LINE EFFICIENCY. 
Being basically designed for duct mount- 
ing, the axial flow is at its best when 
mounted in straight duct runs. “Buffalo” 
Axial Flows are giving excellent service 
as duct-mounted “boosters” in systems — 
also as light-duty ventilation, exhaust and 
industrial air conditioning supply fans. 


2. LIGHT WEIGHT. This permits eco- 
nomical installation. In all but the very 
largest sizes, no heavy foundations or 
structural support are required. “Buffalo” 
Axial Flow Fans are often installed as part 
of the pipe or stack in hood and vat or 
other roof exhaust systems. 


3. SPACE SAVINGS. These duct-size 
fans fit in close to walls or ceilings. Space- 
saving applications vary from paint spray 
booth exhaust to forced draft for cooling 
towers — from circulation of chilled air 
in quick freezing to boiler room cool- 
ing. Here, high efficiency influences the 
choice, as well as compact size. 


Naturally, all axial flow fans are not alike. 
When you specify “Buffalo”, you assure your 
customer the top performance inherent in the 
“Q” Factor*. Write today for Bulletin 3533-EF 
for full details. 


NOTE: No one fan is the answer to every 
problem. “Buffalo” builds all types, including 
broad lines of centrifugal and propeller fans, 
Full details on request. 


*The “Q” Factor — the built-in 
Quality which provides trouble-free 
satisfaction and long life. 


BUFFALO FORGE COMPANY 


147 MORTIMER ST. 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Sales Representatives in All Principal Cities 


VENTILATING 
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AIR CLEANING 


FORCED DRAFT 


COOLING 


BUFFALO, N. Y. 


INDUCED DRAFT 
PRESSURE BLOWING 


AIR TEMPERING 
HEATING 


EXHAUSTING 





unit in such a way that it was 
connected to the main switch and 
fuse box without the protection of 
the fuses or of the switch box. 
About six months later, Garton 
decided to move her store to an- 
other building and contracted 
with Fike to move the store. Dur- 
ing the work, Fike’s foreman, Jef- 
fers, was electrocuted after he had 
opened the switch because of cur- 
rent running unknown to him to 
the equipment. Jeffers’ adminis- 
trator, Roush, brought suit against 
the owner of the company, John- 
son, and also against Garton as 
the employer of Johnson. It was 
held that Johnson was not the ser- 
vant of Garton, but an indepen- 
dent contractor, since Garton has 
no right to control Johnson’s work. 


Several Exceptions 


One might have assumed that 
this would end the case insofar as 
Garton was concerned. But Roush 
argued that when the work is 
turned over to the owner and ac- 
cepted by him, the owner becomes 
substituted as the responsible 
party for existing defects. As the 
court pointed out, this is the gen- 
eral rule, but it has a number of 
very important exceptions— 
namely when (a) the finished 
work is a nuisance, (b) there has 
been fraud or misrepresentation 
on the part of the independent 
contractor, (c) there is an express 
or implied warranty of fitness by 
the contractor, (d) the work is in- 
herently dangerous or is so negli- 
gently defective as to be immi- 
nently dangerous to third persons 
and (e) the contractor knows of 
the defective condition of the 
work, even if it is not in itself in- 
herently dangerous. 

The court held that the liability 
remained on the independent co 
tractor for the fourth and fit 
reasons cited above. The wor 
was imminently dangerous 
third persons, and the contrac‘ 
knew of the defect (or is char 
able with such knowledge). 
verdict of $10,000 against the - 
dependent contractor was affiry 
ed. The owner, Garton, was he! 
to have no liability. - 
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The most revolutionary new motors 


development in 40 years! 


& 






“DYNAMIC 
BL RESPONSE 


Super T—the long-awaited answer to industry’s demand 
for motors that meet the production requirements of 
today and tomorrow—the age of automation. 


Reliance Super T’Line D-c. Motors are the result of a 
new approach to motor design providing higher com- 
mutating ability . . . lower mechanical inertia .. . and 
lower electrical inertia. 


Super T Line D-c. Motors do more in less time—provide 
Dynamic Response through controlled reaction to the 
demand for a. change in speed or process. Operating as 
part of the V«S Drive, for instance, it is big and power- 
ful enough to move heavy loads quickly .. . yet fully 
controllable and gentle enough so that it will not break, 
stretch, or tear material in process, regardless of gauge 
or composition. 


Bulletin C-2002 will provide you with further details. 
Call, wire or write your nearest Reliance District Sales 
Office. 


C-1491 
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REPORT FROM ZURICH 


FRITZ D. HIRSCHFELD 
European Editor 


ON MORE THAN one occasion, the opinion has been 

expressed by American consultants that there 
are practically no independent consulting engineers 
on the European Continent. 

It may be time to dispel the rumor by introducing 
the International Federation of Consulting Engineers 
(of which the United States is not a member), 
founded in 1913, “to promote and develop the pro- 
fession of Consulting Engineers and to establish and 
maintain an international body of competent, honor- 
able, and independent experts.” 

The Federation is composed of Affiliated Associa- 
tions of Consulting Engineers from ten European 
countries — Belgium, Denmark, Finland, France, 
Germany, Great Britain, The Netherlands, Norway, 
Sweden, and Switzerland. Each Association is repre- 
sented by one delegate if there are 60 or less individ- 
ual members in the Association or by two delegates 
if there are more than 60 individual members. The 
delegates from the Affiliated Associations act as a 
Committee. A chairman is elected and charged with 
the administration of the Federation. The present 
chairman is Robert A. Naef, consulting civil engi- 
neer, Zurich, Switzerland.. 

The express purposes of the Federation, accord- 
ing to the Statutes adopted by the Committee in Paris 
in 1937, are: 

“To group existing Associations of Consulting En- 
gineers or to further their creation, where such do 
not exist; 

“To study in common, irrespective of all philo- 
sophical, political, or commercial considerations, all 
questions relating to the protection and development 
of the professional interests of the Members; 

“To establish a bond of union and promote friendly 
and useful relations between the Consulting Engi- 
neers who combine the required qualities of com- 
petence, honorable character, and integrity; 

“To promote the knowledge of what is done in the 
different countries in the way of Consulting Engi- 
neering, so as to facilitate the action and work of 
everybody; 

“To generalize the application and observance of 
such rules of conduct as should guide the true Con- 
sulting Engineer in the execution of his profession or 
mission undertaken; 

“To work for the development of his activity, and 
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to watch over the maintenance of his reputation and 
dignity.” 

The Federation goes on to define the practices and 
principles of the affiliated membership: 

“The Consulting Engineer practices an honorable 
profession free from commercial bias. He must be of 
strict integrity. He is not connected with trade or 
commercial business. 

“He is remunerated solely by the fees paid to him 
by his client. 

“His position in the industrial world is equivalent 
to that of the Barrister-at-Law and the Doctor of 
Medicine. 

“He must retain absolute independence of action 
with regard to contractors, and he must never accept 
from them any kind of favor which might com- 
promise the impartiality of his decisions or prejudice 
his duties to his clients.” 

As a rough indication of size of membership in the 
Affiliated Associations, Switzerland has approxi- 
mately 60 consulting engineering firms for a total 
population of about 5 million. Western Germany, on 
the other hand has over 1000 consulting offices for a 
total population of about 50 million. There are, of 
course, differences in the functions, operations, and 
procedures of consultants from one country to the 
next throughout Europe. 


Codes of Ethics 


The Codes of Ethics adopted by the ten Associa- 
tions of Consulting Engineers vary somewhat, but all 
are in fairly substantial agreement on these points: 
{The consulting engineer must be a graduate (or 
equivalent) of a recognized technical school or uni- 
versity. 

{ Responsible professional experience (at least five 
years) is required before entering private consult- 
ing practice. 

{ The consulting engineer must be completely inde- 
pendent and impartial, and exercise his profession 
exclusively as a trustee of his client and not as a com- 
mercial agent. 

Some of the individual Associations are particular 
ly sensitive on certain points. For example, the Code 
of Ethics in Great Britain states that; “No person 
shall be qualified for Membership of the Assoc ation 
if he shall advertise or canvass, or be connected with, 
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for Rust-Free Hot Water 


Pook 
Copper 


they did at 


Copper-lined water heaters manufactured 
by plc are a sound investment, especially 
for big, modern buildings such as the 
Dun and Bradstreet building. In their 
new office building at 99 Church Street 
in New York City, these copper-lined 
storage heaters supply 180 deg. F. 
water for the cafeteria and 130 deg. F. 
for general use. An abundant supply of 
rust-free hot water is constantly 
available at the turn of a spigot. The 
flawless operation of the heaters will save 
money—not only in heater upkeep but 
also in the proper maintenance of 
building services. 
The p-ke copper-lined heater is a 
complete copper heater built inside 
of a heavy steel shell. It combines 
non-corrosive properties of copper 
Architects: with the superior strength of steel. 
— rd, Hofmeister & For an unfailing source of pure, 
Consul! ing Engineers: rust-free hot water— 


Syska & Hennessy, Inc. 
Heatinn Contractor: 


gut gt LOOK FOR THE pk Copper Lining) 


Comprehensive catalog gives you all the 
facts. It’s yours for the asking. 


the Pafferson=Kelley Co., inc. 
1730 Burson Street, East Stroudsburg, Penn.. 


2503 
Wi Park Avenue, New York 17 © Railway Exchange Building, Chicago 4 *! 1700 Wolnut Street, Philadelphia 3 * 96-A Huntington Avenue, Boston 16 * and other principal cities. 
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Plant-location 
news 


Need facts on buildings 
or sites? 


Here’s some plain talk on a rather tricky subject—industrial 
real estate. Our Industrial Location Service doesn’t sell 
property, but we can help you with many of the problems 
involved in locating the right plant, or plant site, for your 
company. What we do is supply confidential data to suit 
your needs on available sites or buildings anywhere in New 
York State. This comprehensive information is free of charge 
and, even more important, free of ““boosterism”’! 

We never try to unload real estate just because it’s avail- 
able. Businessmen simply don’t go for that kind of promo- 
tion. Besides, the aim of New York State’s ILS is to find 
only the best locations for industry. We want companies 
who’ll stay here for years to come. They'll do that only if 
the location is the best. That’s why we supply unbiased data 
right from the beginning. 


We aim to please: with facts 


That’s the kind of thinking behind the ILS information serv- 
ice. The way we look at it, real property is only one of many 
considerations. ILS experts never recommend a site without 


sitting and analyzing all location factors in the light of your 
particular requirements. And they'll never withhold unfa- 
vorable information. 


Find what you want here 


Let’s get down to cases, and see what kind of detailed in- 
formation ILS offers: 
For suitable buildings, we’ll give information on price and financing, 
describe the type and condition of the structure and explain the heat- 
ing or cooling systems. You'll also learn about electric installations, 
sprinklers, floor-load capacities, and facilities for handling sewage 
and other waste. Water sources, rail sidings, loading docks—any 
detail you wish, plus photos and plans, can be supplied in these reports. 
If no suitable building exists, we'll help you arrange to have one 
built to your specifications. At the same time we’ll help you secure 
financing at an annual cost you can afford. 
You'll like the way we collect this information. It’s put 
together without divulging your identity, so there’s never 
the danger of prices being jacked up before you’re ready 
to make a final choice. 


Other free plant-site services 


Buildings or sites won’t be your only concern when you’re 
looking for a new plant location. But no matter what fac- 
tors are involved, ILS can be of help. Free reports are avail- 
able on transportation, markets, raw materials, labor, water, 
and local laws and regulations—to mention just a few. 

Our booklet called “Industrial Location Services” shows 
how you can put this valuable plant-location data to work. 
To get your free copy, just drop me a card, care of the New 
York State Department of Commerce, Room 870, 112 
State Street, Albany 7, New York. 


onl Beans 


Director, Industrial Location Service 





or interested in any company, firm or person who 
advertises or canvasses for Consulting Engineers’ 
work.” 

The British code under “Duties of Members” also 
forbids its members to: 

“... Solicit professional work either directly or in- 
directly or by an agent, nor shall he pay, by commis- 
sion or otherwise, any person who may introduce 
clients to him. 

“... advertise directly or indirectly for profession- 
al employment, nor shall he answer any advertise- 
ment for a Consulting Engineer. 

“... knowingly compete on the basis of profession- 
al charges with another Member for employment. 

“...attempt, directly or indirectly to supplant an- 
other Member, nor shall he review or take over work 
of another Member acting as a Consulting Engineer 
for the same client, until he has either obtained the 
consent of such Member or has been formally noti- 
fied by the client that the connection of such Mem- 
ber with the work has been terminated. 

“... take part in a competition involving the sub- 
mission of proposals and designs of engineering work 
unless an assessor who shall be an engineer of 
acknowledged standing has been appointed, to whom 
all such proposals and designs are to be submitted 
for adjudication.” 


On the Continent 


In The Netherlands, the Code includes this war- 
ranty: “...the Membership of the Association offers 
a guarantee (to the client) in regard to the compe- 
tence and the impartiality of its Members....” 

And Sweden puts some “teeth” into its Code with 
this statement: “When joining the Association, each 
Member shall hand over to the Council a promissory 
note for 10,000 Swedish Kronor ($2,600), payment 
to be made on demand. Should a Member not observe 
the above-mentioned rules and should he not submit 
to correction within the six weeks’ notice given by 
the Council to that effect, the Council is entitled to 
exact the above amount from him. 

“Each Member is bound to accept the decision of 
the Council without any right to protest if any client 
for whom he has carried out some work as Consult- 
ing Engineer should appeal to the Council regarding 
the fee charged, unless this fee has been fixed by 
agreement in writing, or regarding the interp: cta- 
tion of such an agreement, provided that the lo:/ger 
of the complaint should at the same time declare 
that he, for his part, will be content with the decision 
of the Council. Upon receipt of such a complain’ the 
Council shall, after having given both parties a: op- 
portunity for expressing their opinion, decide the 
case and deliver judgment to both parties, free of 
charge.” 

The German Association has this to say «out 
fees: “The Members have to maintain the rule: and 
regulations of the national Association, as well 25 the 
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Another Example 
of 
Ufficient Power 





at Lower Cost 





Non-lubricated cylinders plus automatic controls for 
unattended operation are just two of the advan- 
tages offered by this 2-cylinder Cooper-Bessemer 
M-Line compressor in operation at the Muskegon, 
Michigan, plant of The Old Dutch Refining Com- 
pany (leased by Aurora Gasoline Company) where 
the UOP Platforming process is in use. 


"HYDROGEN COMPRESSES CLEAN" 
with Cooper-Bessemer's non-lubricated cylinders 


ECYCLING millions of cubic feet of hydrogen a day No matter how exacting or complex your compressor 
for the UOP Platforming of low-octane gasoline, problems, check the advantages offered by Cooper- 
deman c's continuing efficiency from a smooth working Bessemer M-Line compressors. For dependability and 
compressor that will not contaminate the recycle hy- money-saving operation, you can rely on Cooper- 
drogen. That is one of the reasons why The Old Dutch Bessemer — one of America’s oldest engine builders 
Refining Company, leased by Aurora Gasoline Company, offering the latest in engineering advancements. 
fecent!y installed a 2-cyclinder Cooper-Bessemer FM 


‘compressor in their modern plant in Muskegon, MOUNT VERNON, OHIO 
Michig. n. 


COOPER-BESSEMER 
To aoid contaminating hydrogen with oil in the re- 


tycle gis, Cooper-Bessemer successfully developed a GROVE CITY, PENNA. 
non-lub; icated compressor cylinder. 

: ° ‘ ‘ New York City @ Seattle, Wash. © Bradford, Pa. ® Chicago, Ill. 
Operating against micro-smooth hardened cylinder Houston, Dallas, Greggton, Pampa and Odessa, Texas 
liners, ‘nese 8” diameter carbon pistons require no Washington, D. C. © Shreveport, La. © San Francisco, Los 


sce . . ri . Angeles, Calif. © St. Louis, Mo. @ Gloucester, Mass. © New 
— n whatever. With a mirror finish, the cylinder Orleans, La. ® Tulsa, Okla. © Cooper-Bessemer of Canada ltd., 
res re 


eal no excessive wear. Edmonton, Alberta—Halifax, Nova Scotia. 


DIESELS @ GAS ENGINES © GAS-DIESELS @ ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 





ENGINEERS THE 


COUNTRY OVER SPECIFY 


ELGEN SILENT DUCT 


SOONER OR LATER, every installation of forced 
air furnaces, blowers, air conditioners, etc., is going 
to develop vibration noise. Flexible duct connectors 
provide the one sure way to prevent this annoyance... 
and Elgen Silent Duct is your one best assurance that 
the connectors will be completely safe, efficient and 
built for lifetime service. 


Elgen Silent Duct is pre-assembled metal and 
material from which sheet metal shops fabricate flex- 
ible connectors. Sold by leading jobbers everywhere, 
it is available with 24 or 26-gauge galvanized steel 
fastened to either fire, water and mildew-resistant 
UL-approved canvas (Govt. Spec. MIL-D-10860), 
Johns-Manville asbestos, (wire-filled, if desired), or 
U. S. Rubber Co. neoprene-coated fibre glass. 

In addition, Elgen Silent Duct is a standard, 
machine-made product...uniformly strong from end 
to end...abolishes the imperfections and uneven 
workmanship in connectors produced under varying 
shop conditions. And Elgen Silent Duct costs con- 
tractors only about half as much as attaching material 
to metal in their own shops. 

For a top quality product and absolute reliability 
specify Elgen Silent Duct 
for all flexible duct con- 
nectors. A fully descriptive 
folder is yours for the ask- 
ing. Elgen Manufacturing 
Corp. Dept. G-3, 41-34 
39th St., Long Island City 
4, N. Y. 


ELGEN 


SILENT DUCT 


9 ENT PENDING 


scale of fees, recognized by the Association, in par- 
ticular the special tariff schedule for engineers.” 

While a Code of Ethics is one thing, actual prac- 
tice may be quite another matter. It will be interest- 
ing to visit with the various National Associations as 
well as with the individual member consulting en- 
gineers, and to learn how much of this is enforced. 
Are these mere words or is there real action involved? 

Before the War, European consultants tended to 
be older men, perhaps retired from industry, who 
had won broad recognition for their ideas and ac- 
complishments. The term “consultant” may have 
even carried an honorary significance in those days. 

However, following World War II, the pattern has 
changed. Younger men have entered the consulting 
profession. Through their National Associations and 
the International Federation, these younger con- 
sulting engineers are fighting hard to win recogni- 
tion for their profession, to do away with discrimina- 
tory laws or legislation, and to change antiquated con- 
cepts of how and by whom engineering work should 
be performed. The European consultant is now firm- 
ly established. 

Little has been done by the American consultants 
or the representative engineering societies to coop- 
erate with the European Associations and their Fed- 
eration. The European consultants have an excuse 
for not making the initial overtures. After all, they 
have the Federation. = & 





TWO-STAGE CONTROL 


Mercoid DA-400 Series Controls are dual 
purpose controls (available for pressure 
or temperature) incorporating a single 
element operating two separate inde- 
pendently adjustable Mercoid magnetic 
mercury switches. Circuit arrangements 
can be supplied for various operations, 
a few examples are: 


Close one alarm circuit at high setting 
and a separate circuit at low setting. Both 
circuits remain open between the high and 
low operating points of the two switches. 


As an electrical interlock to open one 
a 2 al circuit on a rise above, and the. second 
circuit on a drop below the set. operating 


point. 


To provide two-stage control by open- 
—€p- ing one circuit on a rise and a second cir- 
cuit on a further rise. 


Pressure types available in 17 differen‘ 
operating ranges from 0-30” vac. tc 
300-2500 psi. Temperature types avail 
able in 11 operating ranges fron 
-30-60°F. to 370-530°F. 











WRITE FOR BULLETIN CA-PT 
THE MERCOID CORPORATION, 4201 BELMONT AVE., CHICAGGE 
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Line drawing: Jeffrey Standard 
Bucket Elevator feeding storage 
bin. 


Photo: Jeffrey Twin-Spiral Convey- 
or System handling finished cement 
from mill to railroad cars for bulk 
shipment. 


OTHER JEFFREY 
STANDARD UNITS 
BELT CONVEYORS 
APRON CONVEYORS 
SCRAPER CONVEYORS 
POWER SCOOPS 
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war 
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‘E\sncan incabauecss 


VERSATILE... 


is the word for 
JEFFREY standard units 
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Jeffrey Standard Spiral Conveyors and Bucket Elevators are 
available in a range of types and sizes that meet practically 
every industrial requirement and operating condition. 


Each Spiral Conveyor is completely assembled in our plant 
to assure perfect fit and alignment. Before dismantling for 
shipment, parts are match-marked to facilitate field erection. 


Split-head Sections are available on Jeffrey Standard Bucket 
Elevators. New High-Front Buckets on continuous types 
increase the versatility of the line. 


WRITE FOR CATALOGS CONTAINING COMPLETE INFORMATION. 


"JEFFR 


IF IT’S MINED, PROCESSED OR MOVED 
. - ITS A JOB FOR JEFFREY! 
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ECONOMIC 
NEWS 
NOTES 


E.F. Mac Donald 


INDUSTRIAL ECONOMIST 


[) “AMERICA'S RUHR" — Holding that "Low cost 

transportation, coupled with abundant fuel, electric 
power and water, is the keystone of industrial growth,” 
Mr. P. M. Zeis, vice president of Riverlake Belt Conveyor 
Lines, holds that the upper Ohio River Valley is moving 
into a new phase of accelerated industrial expansion. He 
maintains that this expansion cycle will result in outlays 
for new plant construction of over $2 billion in as short a 
period as three years. This growth is taking shape with 
chemical industries first, now atomic, and in the future, 
aluminum to be added to the basic steel and metal fab- 
ricating plants. This will be accentuated by the St. Law- 
rence Seaway. 


DOUBLE TIME — New York State will have to 

spend almost twice as much on construction in the 
next decade as in the past 10 years if it wants to do noth- 
ing more than just maintain present services. This is one 
of the findings reported by the Temporary State Commis- 
sion on Fiscal Affairs to Gov. Harriman. The Commis- 
sion forecasts a 10% population increase in the next 
decade that would require a minimum of $2.7 billion of 
construction outlays simply to continue current services 
for such a population. It recommended annual expendi- 
ture of $150 million on capital construction. 


[) NEW CONSULTANTS — Carrying the idea of 

"sidewalk superintendents" quite a step forward, 
New Jersey commuters were recently asked to select the 
colors for repainting the walls of stations and for redoing 
the interiors of Hudson & Manhattan tube trains. 


SUCCESS STORY — It's construction time on the 

New Jersey Turnpike again. They're beginning a 
$26-million project of widening part of the 4-lane pike to 
6 lanes. This is partly in anticipation of the heavier vol- 
ume of traffic expected to result from future extensions 
and connections with other primary highways. Traffic on 
the N.J. Turnpike is well ahead of earlier estimates—the 
actual load last year was not looked for until 1981. 


» PROPER PERSPECTIVE — Expressing alarm at prop- 

aganda designed to discourage technological prog- 
ress, Mr. B. F. Fairless stated recently, ‘This thing called 
automation is simply evolution—not revolution. It is only 
another little step in the slow and plodding progress of 
man towards a richer, fuller life, and a better, freer world." 
He cited the late labor leader Philip Murray as saying, "I 
do not know of a single, solitary instance where a great 
technological gain has taken place in the United States 
of America that has actually thrown people out of work." 
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» FOR SALE — The largest surplus disposal project 

ever undertaken by a private concern is the $24 
million sale of construction and mining equipment and 
living facilities from the Alcan project in Kitmat, B. C. 
The S. & S. Machinery Co., Brooklyn, is handling the job 
which, it is estimated, will run to 1957. This company is 
preparing a catalog of the wide variety of equipment 
available. 


PERENNIAL PLAINT — Stating that "Many com- 

panies are still paying 1945-sized salaries," Mr. H. 
DeWitt Smith, Poser’ ws of the American Institute of 
Mining and Metallurgical Engineers, warned the mining 
industry that it must pay higher salaries if it is to avoid 
a serious shortage of engineers. He said that the scarcity 
was pointed up by the fact that only 300 mining engi- 
neers were graduated last year and only half that num- 
ber would get degrees in 1956. 


GOING DOWN — Average occupancy of 400 

large hotels fell to 72°% last year, marking the 8th 
successive year of decline from an occupancy rate of 
93°%, in 1946. Horwath & Horwath, accountants, add that 
a 3% increase in room rates offset the rental drop to pro- 
duce a volume of dollar receipts just under the record 
figure for 1953. 


THROUGH THE TRANSIT — If approved, the Ad- 

ministration's National Highway Program would 
mean that an average of about 130,000 more full-time 
site workers would be needed on roadbuilding in 1957 
than at present ... The Associated General Contractors 
of America estimates that direct construction employ- 
ment in 1954 was 4.6 million, and that total employment 
in all fields connected with construction was 9.4 million, 
over 17°%, of all full-time workers. It also figures that for 
every five workers at the site of new construction, six are 
employed in activities servicing it . . . Toll revenue on the 
Pennsylvania Turnpike for 1954 fell about 1°/, below 953; 
December receipts, however, were 15°, above a year 
earlier . . . General Sturgis, chief of Army Eng neers 
warns that we face a water shortage that “could st: gger 
the nation" unless something is done about it soon . . . In 
urging reduced Federal spending next fiscal year, 1AM 
has recommended a cut of over $1 billion in elimi: ating 
new programs, particularly for public works and ~ ublic 
welfare . . . The 1.3 million housing starts looked fir this 
year by Housing and Home Finance Administrato: Cole 
will be about double the number of new families f ‘med 
during the year . . . State and municipal financ.1g !" 
January was the second highest January on rec ord— 
here are funds for future construction activity. 
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protect your production... 
4 
win Vly 


This new Marietta-built storage facility at Lake Charles, Louisiana, 

= handles large quantities of phosphate destined for agricultural and § 
chemical use. Eight 30’ x 70’ Marietta Concrete Air-Cell Stave Indus- ~— 
trial Storage Silos provide over 65,000 cubic feet of safe storage space. 














CONCRETE INDUSTRIAL STORAGE SILOS 


Give valuable materials the protection they deserve in 
moisture-free, fire-safe, adaptable Marietta Concrete 
Stave Silo Storage Systems. 

Even hurricane-whipped rains cannot penetrate the 
walls of Marietta storage installations ... an invis- 
ible barrier of silicone waterproofing effectively seals 


pores in the concrete exterior coating . . . eliminating 
formation of destructive efflorescence and reducing 
weathering and spalling. In addition to effectively 
lengthening the life of exterior finish coating, silicone 
treatment prevents ugly staining by soot or chemical 
dusts. 


i Marietta Concrete Storage Systems are designed by 
a rll experts in industrial materials handling. Your opera- 
oo 4 r-Cell tions can benefit from Marietta’s wide experience... 
Late ta crete write or wire today ... you'll be pleasantly surprised 
we i | or solid on to find how economically these cost-cutting, efficient 

YE NN =< tave may storage systems can be supplied ... yet “tailored” to 
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your own specific needs! Send for your copy of our 
silo storage catalog. 


Precast Concrete 
Products for Farm, 
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BRANCH OFFICES: 501 Fifth Ave., New York 17, N. Y.; Pulaski Hwy. at Race Rd., Baltimore 21, Md.; 
411 Foster St., Nashville, Tenn.; Box 5192, Charlotte 6, N. €.; Hollywood, Fla.; Box 592, Jamestown, a. ¥. 
REPRESENTATIVES in principal cities. 








see! 





V ‘= F oS =| 7 
p35 33a Ss ML 


—- 
— SS 


MARCH 1955 31 





ATOMS IN ACTION 


CONSULTING ENGINEERS are being given consideration by the AEC as a group 
particularly important in developing civilian uses of nuclear reactors. 
Revision of the Industrial Participation Program following the enact- 
ment of the Atomic Energy Act of 1954 will make it possible for in- 
creasing numbers of organizations to make evaluations of the commercial 
prospects for atomic energy. To this end, the AEC is setting up three types 
of agreements for industrial participation. The first — access agreements — 
will make available information on reactor technology that is classified 
"Confidential -—- Restricted.” These agreements will permit limited evalua- 
tions, at least. The second category of participation — study agreements — 
is essentially the same as that in force since 1950. It will permit access to 
"Secret — Restricted" data. However, the new study agreements will require 
more specific reporting to, and supervision by, the AEC. The third type — 
commercial agreements — will make available data to those actually engaged 
in commercial reactor technology activities as opposed to those merely 
studying the prospects of such activity. 


AN APPRAISAL of the Industrial Participation Program to date shows that 22 
study group agreements have been executed since the AEC approved the 
Program in December of 1950. The total cost of the Program to the AEC, as of 
the end of the fiscal year 1954, was $344,000. On the other hand, the estimated 
expenditures by the study groups themselves total $4,900,000. 


THE ATOMIC POWER Development Associates (led by Walker Cisler, president, 
Detroit Edison) are now planning to build a 100-mw (electrical) experimental 
breeder reactor as a step toward economically competitive power — the 
entire cost of $50 million coming from private funds. 


BURNS AND ROE, New York City, have been awarded the work as general contractor 
for the conventional portion of the nation's first full-scale central 
station atomic power plant being built by Duquesne Light at Shippingport, 
Penn. Burns and Roe will be associated with J. Rich Steers and with Hatzel 
and Buehler for this project. 


THE ASME will contribute $10,000 to a $25,000 joint project with the AEC 
to develop information in the field of high-temperature piping. The ASME will 
also make available at no cost to the government the services of a group 
of technical experts for programming and evaluating the work. .. . George 
L. Weil has been named Technical Director for United States Participation 
in the International Conference on the Peaceful Uses of Atomic Energy. This is 
the meeting scheduled for next August in Geneva, Switzerland, as a result of 
President Eisenhower's atoms-for-peace proposals. . .. India will be allowed 
to purchase 10 tons of heavy water fror the AEC for a research reactor near 
Bombay. . . . Traveling under sponsorship of the Fund for Peaceful Atomic 
Development, Dr. Lawrence Hafstad will tour halfway around the world as our 
unofficial "atomic ambassador". . .. The AEC has released a fact sheet on 
the portable thulium X-ray unit it developed at its Argonne National Labora- 
tories. Technical information and limited consultation will be provided to 
firms interested in commercially developing the X-ray device. wade 
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ROTECTION OF LIFE 


BEGINS IN THE BOILER ROOM 


OF A HOSPITAL... 


Here are 2 4584 1254 Firebox 
Steam Boilers for gas or oil 


reteer-wrceentrnneeccenconmaremmm ee 


‘Bie se x 


Architect—F. 0. Wolfenbarger & Associates, Manhattan, Kans.; Engineers—Howarth, Scott & Kinney, Kansas City, Mo.; Heating Contractor—Woodhull Plumbing Co., Manhattan, Kans 


sure in planning for the Riley County Hospital, Manhattan, 
Kansas. Kewanee Reserve Plus Boilers were selected because 
they are certified to deliver 50% extra power, that measure of 
protection always “on call’’ no matter what the need. So, don't 
be misled by promises that a boiler delivers enough steam to 
meet average daily requirements. Be sure there is extra reserve 
to take care of unusual conditions. For that is when performance 
reserve ‘ : 
beyond the call of usual duty is a necessity. Kewanee Reserve 
Plus Rated Boilers guarantee that protection. 
rated 
GUARANTEE EXTRA POWER 


TO MEET EMERGENCIES 


KEWANEE-ROSS CORPORATION, Kewanee, Illinois 


‘hen you think of protecting life in hospitals, you probably first serving hbandcanalaests 
‘nink of spotless operating areas, sanitary rooms, fresh clean : 
pen on gleaming white beds. And they’re all important, too. 
Eut such safeguards would be for naught if power failed in the 
boiler room when emergency called. So, Architect F. O. 
Wolfenbarger and Engineers Howarth, Scott & Kinney made YOU can depend on KEWANEE engineering 
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Callery Chemical 


AN ALTERNATING CURRENT, CONDUCTION TYPE ELECTRO- 
MAGNETIC PUMP INSTALLED IN A LIQUID METAL LINE. 





FIG. 1. IN D-C CONDUCTION PUMP, FLUID FLOW IS AT 
RIGHT ANGLE TO CURRENT FLOW AND MAGNETIC FIELD. 


Pumps—With No Moving Parts 


Cp andusive, 


Dr. Glenn Murphy was graduated from the University 
of Colorado with special honors in 1929, taught part- 
time there the following year, and received the M.S. 
degree in 1930. From 1930 to 1932, he was Research 
Graduate Assistant at the University of Illinois in the 
Civil Engineering Department, and received an M.S. 
degree in 1932. In 1932, he went to lowa State College 
as Instructor in Theoretical and Applied Mechanics, and 
has been associated wtih lowa State College since. In 
1935, he received the Ph.D degree from lowa State 
College, and in 1937, was awarded the degree of Civil 
Engineer by the University of Colorado. Dr. Murphy 


ELECTROMAGNETIC PUMPS differ from other 

types of pumps in that they have no moving 
parts and require no seals. These characteristics are 
obviously advantageous in a number of practical 
situations, as in the pumping of those liquid metals 
that burn or explode on contact with the atmosphere. 
The problem of providing adequate seals around 
shafts or connecting rods, which is critical with other 
types of pumps, is entirely eliminated by use of an 
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GLENN MURPHY 
Iowa State College 


became Professor of Theoretical and Applied Mechanics 
at lowa State in 1941, and in 1949, was appointed 
Senior Engineer in charge of Engineering Development 
with the Institute for Atomic Research. In 1952 he was 
appointed Professor and Head of Aeronautical Engincer- 
ing at lowa State. 

Dr. Murphy is the author of five college textbooks, 
co-author of a sixth, and has written numerous papers. 
In 1951, he was named recipient of the George Wesiing- 
house Award of the American Society for Engineering 
Education "in recognition of distinguished contributio's to 
the teaching of students cf engineering.” 


electromagnetic unit. A pump with no internal ; arts 
is particularly attractive for moving radioactive ™a- 
terials, since servicing can be accomplished wit .out 
opening the system and running the risk of exce sive 
exposure of employees. 

A pump with no moving parts may appear !” be 
an impossibility, but the basic principle involved in 
the construction and operation of such units has 
been known for many years. Recent urgent nee for 
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devices to move liquid metals at high temperatures 
and materials that are radioactive have stimulated 
their development. 

The fundamental principle involved in an electro- 
magnetic pump is the same as that on which the op- 
eration of an electric motor depends: a mechanical 
force is developed whenever an electric current is 
passed through a magnetic field in such a way that 
the current crosses the lines of magnetic flux. The 
application of this principle has led to the develop- 
ment of two general types of electromagnetic pumps. 
These are known as the conduction (Faraday) type 
and the induction type. 


The Conduction-Type Pump 


In the diagrammatic representation of a d-c Fara- 
day pump (Fig. 1), the section of the conduit con- 
stituting the active portion of the pump is construct- 
ed so as to pass through a magnetic field. The poles 
of the magnet are represented by N-S. The current 
is supplied through bus bars welded or otherwise at- 
tached to the walls of the conduit on opposite sides so 
that this current flows directly through the fluid be- 
ing pumped. This current flowing in a magnetic field 
develops a force at right angles to the direction of the 
current flow and the direction of the magnetic field. 
As a result of this force, the fluid flows through the 
conduit. The direction of the current, the magnetic 
field, and the direction of fluid flow are shown by the 
colored arrows on the illustration of a d-c conduction 
type electromagnetic pump. 

The theoretical increase in pressure developed by 
the pump is 

KBI (1) 

A ee 


FIG. . TRANSFORMER PROVIDES HIGH CURRENT AT LOW 
VOLT.GE FOR ALTERNATING CURRENT CONDUCTION PUMP. 
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FIG. 3. PERFORMANCE CURVES FOR AN A-C CONDUCTION 
TYPE PUMP AT VARIOUS VOLTAGE INPUTS (100 TO 250 V). 


in which A p — pressure in psi 
K = 8.85 x 10°° 
B = field strength in lines per sq in. 
I = effective current in amperes 
d = height of duct in in. 

The effective current may be approximated tak- 
ing into account factors such as eddy current loss, 
fringing effect (unless the magnetic field extends 
well beyond the electrodes) , back voltage or voltage 
induced in the field by the moving fluid, electrical 
resistance of the fluid, and electrical resistance of the 
conduit walls. Then, the expression for the effective 
current takes the form 

I= «I, — CV (2) 

in which alpha and C are constants dependent up- 
on materials and dimensions. 

I = effective current 

I, = line current 

V = voltage across the electrodes 

From Eq. (1) and (2) it is seen that a high line 
current and a low voltage are favorable to the de- 
velopment of a high pressure increase in the pump. 
In practice, it has been found that pumps of several 
designs have peak efficiencies at approximately one 
volt. The corresponding currents range from a few 
amperes to several thousand amperes depending on 
the capacity of the pump. 

Even though the efficiency of a d-c conduction- 
type pump may be as high as 60 percent, the large 
current requirement for high-capacity pumps pre- 
sents practical difficulties. One solution to the prob- 
lem is the use of an a-c system (Fig. 2) so that a 
transformer can be incorporated into the design. 
With this design, conventional line voltages and cur- 
rents can be utilized to supply the low-voltage and 
high-current requirements of the pump. When both 
the flux and the current are reversed, the direction 
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FIG. 4. EFFICIENCY AND POWER FACTOR CURVES FOR 
A LINEAR INDUCTION PUMP AT 160 V, 200 V, AND 250. 
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FIG. 5. PRESSURE VS DISCHARGE FOR LINEAR INDUCTION 
PUMP AT THE SAME VOLTAGES AS IN CHART ABOVE. 


of flow is unchanged. Hence, by using a common a-c 
source for the flux and the current requirements or 
by using separate sources with no phase change be- 
tween them, a constant direction of pressure increase 
can be maintained. 

From the standpoint of power supply, the a-c con- 
duction-type pump has some advantages over the 
d-c type. However, the analysis of the a-c conduction- 
type pump presents several difficulties. Efficiencies 
are lower than can be obtained with the d-c conduc- 
tion-type pump, being in the order of 15 to 20 per- 
cent under favorable conditions. One of the factors 
contributing to the lower efficiency of the a-c type in 
comparison to the d-c type is the increased flux leak- 
age induced by the alternating field. The efficiency is 


36 


also a function of the phase difference between the 
magnetic field and the current. 

Despite their low efficiencies, pumps of the a-c 
type have found favor in laboratories because they 
can be designed to operate readily on the conven- 
tional 110-v system. The pumps may be designed as 
shunt-field or series-field systems. Auxiliary cooling 
may be required for the shunt-field windings if the 
pump is used with liquid metals at elevated tempera- 
tures. Performance curves for one pump (Fig. 3) in- 
dicate a general similarity to the curves for a small 
centrifugal pump. 


Induction-Type Pumps 


The induction-type electromagnetic pump, which 
is analogous to the induction-type motor, differs from 
the conduction-type pump in having a moving mag- 
netic field. The moving field induces currents in the 
liquid metal, and a force results from the interaction 
of the current and the magnetic field. 

The two classes of induction-type pumps that have 
been developed are the linear-flow induction-type 
pump and the helical-flow induction-type pump. In 
principle, the linear-flow induction-type pump con- 
sists of a straight section of conduit along which is 
arranged a series of magnetic poles, with adjacent 
poles having opposite polarity. The magnetic field, 
actuated by polyphase a-c current applied to the 
magnet windings, travels along the effective section 
at the rate of one pole pitch distance for each half 
cycle of current. The moving field induces currents 
in the fluid, and the accompanying forces tend to 
make the fluid follow the moving field. 

From the information available it appears that this 
type of pump is suited for moderate-head, high-dis- 
charge applications. Peak efficiencies between 30 and 
40 percent have been developed in the 1000-gpm 
range. The performance curves for one linear induc- 
tion pump operated at three different voltages are 
illustrated (Fig. 4). 

Higher pressures at lower discharges are obtained 
with helical-flow induction-type pumps. In this type, 
the effective length of the pump consists of a helical 
passage around which is arranged a three-phase 
multi-pole winding to provide a moving magnetic 
field. The helical passage may be formed by two con- 
centric tubes with annular space between them con- 
taining a series of separator strips wound spirally 
along the annulus. A given drop of the fluid, ente ing 
at one end of the section, flows along some one o: the 
helical passages to the other end of the effective sec- 
tion. Stacked iron laminations are placed within the 
inner tube. 

In operation, the rotating multiple-pole magnetic 
field set up when alternating current is applied t« the 
stator windings induces voltages in the fluid and 
causes current to flow in the fluid in much the s «me 
manner as current is induced in the rotor of an in-uc- 
tion motor. As a result, the fluid tends to follow the 
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General Electric 
A LINEAR INDUCTION PUMP USED FOR PUMPING OF LIQ- 
UID SODIUM AT 580 TO 1000 F AND 0 TO 75 PSI PRESSURE. 


rotating field, but it is given a longitudinal compo- 
nent of motion by the separator vanes in the annular 
passages between the tubes. 

The angular velocity of the fluid is less than the 
velocity of the field, the difference being the slip, 
which is analogous to the slip of an induction motor. 
For a given impressed voltage, the pressure rises as 
the slip increases. The pressure rise developed is also 
dependent upon the helix angle of the passages, with 
a flat helix resulting in a relatively high pressure. 

In general, the efficiencies of helical-flow pumps 
are ower than those of linear-flow induction-type 
pum os, being in the 10 to 20 percent range, but the 
helical-flow pumps develop higher pressure. Heads 
up t> 260 ft of sodium have been reported. 


» ‘cations 


e of the great advantages of electromagnetic 

1s over the conventional centrifugal, rotary, and 

ocating pumps is the complete elimination of 

72g mechanical parts within the pump. With 

g parts eliminated, shafts and piston rods are 

required, so there are no seals around which 
troublesome or disastrous leakage can occur. 

Electromagnetic pumps are therefore well suited 

for use with liquid metals such as hot aluminum, 

Magnesium, sodium, potassium, and their alloys, 
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Knolls Atomic Power Lab. 
TILTED BOX IN FOREGROUND IS A 3-PHASE, 440 VOLT LIN- 
EAR FLOW INDUCTION PUMP IN AN AEC INSTALLATION. 


which may ignite or explode on exposure to the at- 
mosphere. These metals have a sufficiently high elec- 
trical conductivity to be pumped effectively. Use of 
electromagnetic pumps in aluminum and magnesium 
foundries provides a practical means of transferring 
the molten metal from the furnace to the mold. 

With the increasing interest in power develop- 
ment from nuclear reactors, there has arisen the need 
for fluids more effective than water or steam for re- 
moving heat from the reactor. The high rates of heat 
transfer involved in several designs plus some other 
problems have made the use of liquid metal coolants 
imperative. Sodium, potassium, lithium, and their 
alloys are among the heat-transfer media that have 
received consideration. For handling these metals, 
an electromagnetic pump has obvious advantages. 

The pumping of fluids that have become radio- 
active is another situation in which it is imperative 
to eliminate all possibility of leakage around seals. 
If the electrical conductivity of the fluid is adequate, 
an electromagnetic pump can be used effectively. The 
elimination of leakage also is advantageous in other 
situations where radioactivity is not involved. 

The ease of maintenance of an electromagnetic 
pump is another point in its favor. With no moving 
parts within it, there is nothing to wear out and no 

—Continued on page 78 
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The Engineer - Expert 


Under Cross Examination 


ROBIN BEACH 
Consulting Engineer 


If you ever find yourself testifying in court as an expert wit- 


ness, be prepared to face cross examination. Here an expert at 


being an expert witness gives the benefit of his experiences. 


CROSS EXAMINATION is a right granted by 
courts for developing information that was 
not sufficiently covered on direct examination or 
to reveal additional evidence beyond the scope of 
direct examination. It also may be used to show 
the credibility of witnesses. The engineer-expert 
is thereby subject to questioning throughout a very 
wide range of engineering and scientific theory and 
practice. However, the scope of questioning is not 
necessarily beyond the realm of reasonable antici- 
pation and preparation for those experienced in 
trial procedure. 
For example, if the litigation relates to the burn- 
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ing down of an industrial building due to a sho 
circuit in its wiring, questioning can be expecie 
during direct examination regarding fuse ratin + 
circuits, and the transformer at the service entran ' 
But on cross examination, the engineer-expert n 
be asked to calculate the oil temperature rise 1 
the transformer during the transient period un: 
short circuit. Or, the expert might be asked ab 
the transiormer’s protection against lightning. 
deed, he may be questioned about transient distv 
ances on the high-voltage lines that supplied po 
to the transformer. 

The significant point is that an alert, experien 
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expert should anticipate such questions. The trans- 
former here was an important electrical device 
through which abnormally large fault current was 
delivered to the short circuit in the plant wiring. 
It might seem far-fetched to conceive and propound 
questions during cross examination about the elec- 
tric generators located miles away that supplied 
power to the transformer. However, questioning 
on such remotely related subject matter still lies 
within the province of the cross examiner. 


Challenging the Expert 


The opposing attorney may attempt to weaken 
and. belittle the credibility of the expert. To illus- 
trate attacks on the expert’s credibility, consider 
a trial relating to the collision of two vessels. The 
cause of the collision was held by the plaintiff to 
be a short circuit in wires insulated with “varnished 
cambric.” The short circuit made the control system 
inoperative and the defendant’s vessel could not 
be turned off of the course leading to the collision. 

In questioning me about the condition of the con- 
trol wires in the steering gear switch box, the cross- 
examining attorney included the term “varnished 
cambric” in nearly every question. It raised suspi- 
cions in my mind that the defense attorney had some 
ulterior motive in so doing. He made clear in his 
questions that I had examined the wires and the 
“varnished cambric” covering many times. Finally, 
with a long and artful build-up and using his most 
subtle approach, he asked, “Now, Mr. Beach, sup- 
pose I were to tell you the covering on those wires 
is not ‘varnished cambric’ at all. What would you 
say to that?” I replied promptly, “I would agree 
with you.” Actually, the covering was tight-fitting 
cotton sleeving. This unanticipated answer deflated 
the attorney and destroyed his attack. 


Aggressive Opposition 


Aggressive attitudes in opposing counsel may be 
displayed as soon in the expert’s testimony as the 
first statements of his qualifications are made. The 
attorney may challenge the experience of the ex- 
pe:t. By immediate cross examination, he may try 
to show to the court and jury a lack in the expert 
of specific experience in areas of engineering or 
Ssci-ntifice practice that the counsellor considers 
fur damental to the case. If he can obtain admissions 
of imited experience from the expert, he will make 
muh of it in an impassioned appeal to the presid- 
ing judge. In his concluding remarks, he will move 
for the dismissal of the expert on the grounds of 
inc mpetence. Obviously, the dismissal of the ex- 
pe: witness would be embarrassing not only to him 
but also to his attorney. This sudden turn of events 
mig it well prove disastrous. 

F.owever, the challenge of an expert’s qualifica- 
tions by opposing counsel is a hazard that should 
be carefully anticipated. The most effective barrier 
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against disqualification of the expert is established 
by fully elaborating on his experience as it relates 
to the technical aspects of the litigation. Any pros- 
pective expert entering a case should be certain 
that his experience, both broadly and specifically, 
covers the scientific and engineering fundamentals 
on which the case is essentially predicated. His 
weaknesses by virtue of inadequate experience 
should be conscientiously analyzed and appraised 
before taking the case. 


War of Nerves 


Some lawyers make a point of interrupting the 
expert witness soon after he starts testifying in 
direct examination. This strategy is aimed at dis- 
concerting the expert, distracting him, and starting 
a war of nerves to exasperate, anger, or otherwise 
frustrate him as early as possible. 

The expert’s attorney may raise objections to 
such tactics on the basis of their being irrelevant, 
immaterial, incompetent, or otherwise out of order. 
The expert should listen attentively, wait for the 
ruling of the court, and then proceed accordingly. 
The court may over-rule the objection. The expert 
must then answer the question directed to him by 
opposing counsel. If the court sustains the objection, 
the expert continues his discourse from the point 
where he was interrupted and ignores the inter- 
jected question. If confused by the rapid interplay 
of sharp words, the expert should make certain 
as to how to proceed by asking the court’s ruling 
before continuing his testimony. 

If the engineer-expert feels that the force of 
his previous testimony has been weakened or lost 
because of the interruption, he should repeat the 
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latter part of his testimony for continuity as well as 
for emphasis. He may even appeal to the court that 
the interruption broke the continuity of his testi- 
mony, and that he desires to repeat it before pro- 
ceeding with the remainder. 

An alert expert sometimes can put an effective 
stop to attempted interruptions with sharp-witted, 
but seemingly friendly, replies whereby the op- 
posing counsellor himself is made to appear ludi- 
crous. To be effective, such repartee must be quick 
and spontaneous in its humor, arrestment, and wrist- 
slapping. When adroitly executed by a well-poised 
witness, such aggressive replies not only may put a 
brake on further testing of the expert, but they may 
also deter the opposition from cross examination at 
a later period. However, the witness must be cau- 
tious never to give the impression of being “smart” 
or insolent. 


You Vs. Youse 


In one bitterly contested trial, the plaintiff used 
four expert witnesses, three of whom were sub- 
jected to grilling cross examination that lasted for 
two and three days each. The fourth expert devoted 
about one day to direct examination. Soon after 
starting his testimony, opposing counsel interjected 
a personal question. He received a prompt, humor- 
ous, and evasive reply that caused an uproar of 
laughter by everyone in the court room, including 
judge and jury: 

: The expert was enthusiastically gesticulating as 
he stood before the jury while explaining some 
electrical drawings sketched on the easel. He was 
using such phrases as “If you do this. . .” and “If you 
do that. . .,” when the opposing counsel arose. With 
impressive dignity, he addressed himself to the 
expert: “Sir, while you were saying ‘If you do 
this. . .. and ‘If you do that. . .,” you seemed to be 
looking directly at me. Did you mean me per- 
sonally?” The witness answered, “Counsellor, I 
come from Brooklyn. If you had been listening 
attentively, you would have heard me say ‘youse,’ 
not ‘you.’ In Brooklyn parlance, that means every- 
body and not just you, sir.” 

One more attempt was made by opposing counsel 
to nettle the witness, with the same result. He was 
not interrupted again during the remaining several 
hours of testimony. To everyone’s surprise, he was 
not subjected to any of the cross examination that 
would normally be expected to follow later. 


Plointiff's Difficulty 


The expert on the plaintiff’s side labors under the 
difficulty of not knowing until comparatively late 
in the trial what theory the defense will use in 
rebuttal. Also, the defense’s expert may want to 
modify his theory after first hearing the initial 
testimony of the plaintiff’s expert. The defense’s ex- 
pert thus holds an advantage in learning the plain- 
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tiff’s theory before the plaintiff's expert learns de- 
fendant’s theory. 

Generally, the defendant has the comforting ad- 
vantage of having the factual information at hand 
relating to the events on which the litigation is 
based. Unless the plaintiff’s experts have full access 
to all elements in the disaster upon which to make 
a thorough analysis of it and its cause, they may be 
confronted with uncertainty in using speculative 
information. 


Seek Court Order 


To acquire many of the facts necessary for devel- 
oping a strong and tenable theory, the plaintiff 
may have to seek a court order permitting examina- 
tions of defendant’s witnesses before trial, per- 
mitting solicitation of defendant’s answers to ques- 
tions, and permitting on-the-site inspections. The 
expert generally plays a leading role in assisting 
the attorney in the examinations, in phrasing ques- 
tions, and in making the inspections. 

These actions permitted by the court are often 
vehemently argued by the defense attorneys. If 
such arguments are permitted to restrict the plain- 
tiff’s investigations, they may render the plaintiff's 
facts incomplete and unsatisfactory. However, tak- 
ing the witness stand while being uncertain of 
salient facts can reflect adversely by lack of con- 
fidence in giving direct testimony and in cross 
examination. 

Sometimes, cross examination is made hazardous 
by the participation of many attorneys who repre- 
sent related interests in the litigation. They may 
operate in relays during cross examination. What 
bedevilment one of them does not think of, the 
others are sure to dream up while sitting back 
and listening to their colleagues. 


Sources of Experience 


A time-consuming method of becoming better 
acquainted with the problems confronting an engi- 
neer-expert is to attend court sessions and to listen 
to experts’ testimony. But unless an experienced 
trial lawyer were present to point out significant 
details, little may be gained by the inexperienced 
observer. 

Another method of learning the problems of 
expert witnesses in action is to study court recor Is 
of trials. Here also, unless the virtues and errc”s 
apparent in the cold words of the records are e< 
plained by an experienced trial lawyer, importé it 
information may well escape the attention of 1 1¢ 
uninitiated. Such trial records are available in | 
libraries. Any lawyer could advise where and h v 
to find these trial records. 

The literature is almost barren of informat 1 
that would be directly helpful to initiates abc it 
to serve in the role of expert witness. Experie: °¢ 
is the only qualified teacher. os 
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Design Data For 
Expansion Joints 


P. R. LUTZ, Mechanical Engineer 


Day & Zimmermann, Inc. 
and 


K. S. Roberts, Mechanical Engineer 
Yarnall-Waring Company 


EXPANSION JOINTS, when properly designed 

and installed, are effective and reliable devices 
for absorbing stresses in pipelines. However, even 
after the various types available have been studied 
carefully and the joint that meets the specific re- 
quirements most satisfactorily has been chosen, it is 
equally important to insure their best performance 
by observing a few simple but vital precautions 
when designing the installation. 


Traverse 


In determining the amount of traverse, figure the 
expansion of the pipe over its full temperature range. 
The lowest temperature that will be encountered is 
just as important as the maximum temperature. 
This means that if the expansion tables available 
start at 70 F (as some of them do) and the line is to 
be installed outdoors where winter temperatures 
can drop as low as 20 F below zero, traverse must 
be provided to cover the additional 90 F range below 
the reference temperature of 70 F. 


Presetting 


Where traverse in both directions is expected, it 
is essential, when actually placing the joint, to preset 
it for the temperature of the pipe at the time of in- 
sta'lation. With slip-type joints, the sleeve should 
be pushed in from its fully extended position a 
dis'ance equal to or slightly greater than the distance 
the pipe will contract in going from the installation 
ter perature down to the minimum temperature. For 
the example cited above, if the installation temper- 
atu-e is 70 F, the sleeve should be preset enough 
to -ccommodate 90 F of contraction — or approxi- 
ma‘ely one inch if the pipe is 100-ft long. Bellows 
joi: ts are sometimes furnished in mid-position (half- 
wa, between the fully compressed and fully ex- 
ten’ed positions of the unit) to cover such con- 
diti ns, but with all designs the manufacturer’s 
instillation instructions should be followed carefully. 
An incident reported not very long ago is a perfect 
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example of how important contraction can be. Ex- 
pansion joints were installed, fully extended, in a 
pipeline in a tunnel where the temperature was close 
to 100 F. The line was well supported and rigidly 
anchored to the tunnel wall with through bolts and 
backing plates. In accordance with good practice, 
the system was given a hydrostatic pressure test 
prior to putting it into steam service. However, the 
hydrostatic test water came from a deep well at a 
temperature between 40 and 50 F, and the pipe con- 
tracted with unfortunate results. The pipe anchors 
were literally pulled away from the wall. Obviously, 
the trouble in this case was not that the anchors 
were inadequate but that no provision had been 
made for contraction of the pipe. 


Expansion 


The curve in Fig. 1 gives the expansion of steel 
pipe for any temperature range up to 700 F. For 
convenience, one scale also provides the saturation 
temperatures for various steam pressures. Given the 
temperature range and pipe length involved, the 
total traverse and amount of presetting can be 
readily determined. It should be noted that when the 
minimum temperature is below 0 F, the temperature 
range used in determining expansion must be in- 
creased accordingly. Values taken from the curve 
include a safety factor of 10 percent over the actual 
pipe expansion to provide for discrepancies in in- 
stallation and unforeseen temperature extremes. 


Anchors 


Anchors are important in any piping system, but 
there are some special considerations necessary 
when expansion joints are used. In general, anchors 
are installed to stabilize the piping at certain vital 
points, such as valves or other equipment, junctions 
of two or more pipes, and terminal points. With 
expansion joints, anchors also serve to divide the 
system into sections, so that each joint absorbs 
only the expansion in its own section. This may 
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FIG. 1—EXPANSION OF STEEL PIPE VS TEMPERATURE. 


seem elementary, but it is frequently overlooked. 
There are numerous instances where two joints are 
installed in the same section without intermediate 
anchors with the result that one joint becomes over- 
loaded and subject to damage while the other one is 
underloaded. The converse of this is that two 
anchors should never be placed in a straight run of 
pipe without an expansion joint or other device to 
absorb the expansion between them. 

Anchor design is particularly important with high 
pressures and large pipe sizes because of the high 
thrusts that develop at end anchors. End anchors 
are so-called because they occur at terminal points 
and at changes in direction of the pipe. At these 
points, the pressure acting on the inside area of the 
pipe would tend, if unrestrained by anchors, to pull 
an expansion joint apart. Thus, end anchors must 
absorb this pressure reaction as well as the forces 
reauired to activate the expansion joint and to over- 
come friction in supports and guides. Intermediate 
anchors, on the other hand, are subject to only the 
latter forces. The curves in Fig. 2 illustrate the 
comparative magnitude of end and intermediate 
anchor loads for slip-type expansion joints, and they 
also provide reasonably accurate anchor load figures 
for various pipe sizes and pressures. 

Occasionally installations have been observed 
where an expansion joint was anchored by only 
one of its two legs or by an inadequate number of 
anchor bolts. While this can be done safely under 
certain favorable conditions, it is not generally rec- 
ommended. Such procedures have resulted in dam- 
age to the expansion joint or to the piping, either 
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from the excessive loading on the secured leg or 
from the inadequate number of anchor bolts. Trouble 
of this sort is not the fault of the joint, but of the 
manner of installation. As a rule an expansion joint, 
like any other fitting, should be anchored with the 
full number of bolts provided for in the base. 

Bending moments caused by offsets in the piping 
are another source of trouble. Offsets are often 
necessary to get around obstacles in the line of the 
pipe, or to shift its axis a few feet up or down or 
sideways. The net effect is to create a bending 
moment on the pipe and elbows that is proportional 
to the thrusts at the elbows and to the length of the 
ofiset. If the expansion in the offset leg is relatively 
small, an additional expansion joint may not be 
required, and diagonal bracing of the elbows to 
provide rigidity may suffice. However, every project 
must be checked carefully because frequently it is 
necessary to anchor both elbows to prevent excessive 
bending stresses in the pipe. 

Results at one offset installation provide a graphic 
illustration of the effect of bending moments. A 
16-in. steam line in a tunnel had a right-angle offset 
of 16 feet. One elbow was connected to the body of 
the slip-type expansion joint, which had an extreme- 
ly rugged double anchor. The other elbow was only 
lightly braced by an I-beam that was not properly 
aligned with the run of the pipe. This brace was not 
strong enough to withstand the end anchor loads 
bearing on it, and it eventually collapsed. With the 
full end thrust then acting on the offset, a very 
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FIG. 2—SLIP-TYPE EXPANSION JOINT ANCHOR LOAD’. 
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large moment was created at the other elbow and 
the adjacent anchored joint. 

Although the joint anchorage was more than 
adequate for its normal loading, it could not with- 
stand this additional stress. All the anchor bolts 
were either sheared or dislodged from their concrete 
foundations and, were it not for its limit stops, the 
expansion joint probably would have separated. This 
demonstrates not only the force of a moment at an 
offset, but also the effect of a failure in one part of 
a system on other parts. The expansion joint, be- 
cause of its rugged construction, withstood the 
abnormally high stresses impressed upon it and 
prevented further damage to the system. 


Alignment 


Expansion joints, regardless of type, require good 
pipe alignment to perform satisfactorily. While 
many installations function well without alignment 
guides, numerous reports of serious trouble and 
occasionally of failure are attributable to the absence 
of alignment guides. 

Guides serve two important purposes. First, when 
installed near an expansion joint, they hold the pipe 
in the proper position for best operation of the 
joint. With slip-type joints, this prevents cocking of 
the sleeve in the joint — a condition that could cause 
excessive friction. In bellows-type joints, it prevents 
the excessive stresses on the bellows that develop 
with lateral and angular misalignment of the pipe. 

Second, they prevent buckling of long spans of 
pipe when subjected to compressive loads as they 
expand. Pipe spans are similar to structural columns 
in this respect, and with both the tendency to buckle 
under a fixed load is measured in terms of slender- 
ness ratio (ratio of length to radius of gyration). 
Simply stated, this means that the tendency to 
buckle increases as the pipe becomes smaller in 
diameter, longer, or both, so the need for guides is 
greatest with long spans and relatively small pipes. 

A 3-in. steam line was installed with slip joints 
in spans several hundred feet in length. No guides 
were installed. When steam was turned on and the 
pipe began to expand, the pipe bowed, and the 
joint sleeves did not budge. The compressive load 
on the pipe was enough, when combined with a very 
high slenderness ratio, to cause the pipe to bow 
laterally as it expanded. The resulting misalignment 
of the pipe created additional friction in the slip 


joints and thus progressively aggravated the con- 
dition that initiated the bowing. This situation was 
completely corrected at very little expense by the 
installation of a few simple alignment guides. 

Recommended spacings of alignment guides from 
expansion joints and also between guides for various 
nominal pipe sizes are shown in Table 1. These 
values insure safe slenderness ratios in long spans. 
Note that externally guided slip joints permit a 
greater distance between joint and nearest guide. 
It should be pointed out that alignment guides are 
equally important in bellows joint installations, to 
prevent damage to the joint or the system. 


Supports 


Table 1 also provides generally recommended 
spacing of supports for steel pipe filled with water. 
Since the importance of adequate support is well 
recognized, expansion joint difficulties are very 
seldom traceable to poor supports. One rather un- 
usual occurrence, however, is worth mentioning. A 
long 24-in. steam line installed in a tunnel was sup- 
ported on horizontal I-beams which were supported 
by a steel channel column on one side and the wall 
of the tunnel on the other side. Rollers were bolted to 
the tops of the I-beams to permit motion of the pipe 
as it expanded and contracted. 

After a relatively short time in service, it was 
noticed that a number of the I-beams were being 
distorted laterally and were in danger of failing 
under the weight of the pipe. When the design of 
the supports was checked, it was discovered that the 
I-beams were heavy enough to support the vertical 
load of the pipe and its contents, but they were not 
heavy enough to take this load plus the traverse 
thrust applied by the pipe as it moved over the 
rollers. The solution at this project was either to use 
heavier I-beams (greater section modulus) or to 
brace the existing beams against lateral thrusts in 
some way. Expansion joints had no connection with 
this situation since motion of the pipe must take 
place regardless of how it is accommodated. 

While these precautionary suggestions may prove 
helpful in designing expansion joint installations, 
occasionally problems arise that are somewhat more 
complicated. In such instances, expansion joint 
manufacturers are more than willing to offer assist- 
ance based on their knowledge and experience in 
the piping field. a & 





C stance between guide and expansion joint 
For internally guided joints 5 5 6 
For internally-externally guided joints 8 10 
C stance between alignment guides 10 13 15 
\aximum distance between pipe supports 8 10 $1 





TABLE 1—RECOMMENDED SPACING FOR PIPE ALIGNMENT GUIDES AND SUPPORTS, IN FEET 
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H. J. REINIG, Mechanical Design Engineer, Singmaster & Breyer 
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IT HAS TAKEN more than ten years for engineers 

to prove to themselves and their clients the 
value of three-dimensional scale models. Today, 
few will deny their usefulness as design, construc- 
tion, and operating tools. However, the scale model 
cannot substitute entirely for the blueprint. Certain 
drawings and studies have to be made as basic in- 
structions to the constructor and to the mechanical 
and electrical trades. 

With all the progress made in engineering during 
the past few years, the same techniques of drafting 
are generally used that were common practice at 
the turn of the century. 

An important advance in drafting techniques 
was forced upon us in the aircraft, chemical, and 
atomic energy industries during the last war. 
The need for improved drafting methods became 
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Henry J. Reinig is currently the 
Chief Mechanical Engineer in 
charge of Mechanical Design De- 
partment on Chemical Feed Plant 
Projects for Singmaster & Breyer. 
His first job, in 1938, was as a draftsman with a pressure 
vessel fabricating plant. During the past !7 years he has 
worked in the field of mechanical design with such com- 
panies as M. W. Kellogg and Carbide and Carbon Ch>mi- 
cal. He is the inventor of a bellows body valve for vacium 
and chemical service and several automatic robot: for 
metal smelting furnaces. These robots were developed » hile 
working with the Atomic Energy Commission. 


obvious then as soon as great numbers of s 
skilled and hurriedly trained employees were | 
on highly technical jobs. Even the physicists 
chemists of the atomic bomb project were incar 
of quickly understanding drawings made by 
design engineers. Many of these war-inflatec i 
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THE SAME OBJECT IS SHOWN HERE IN FOUR TYPES 


OF DRAWING. THE STANDARD ORTHOGRAPHIC IS SHOWN 
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NOTE THAT THE ISOMETRIC REQUIRES ONLY ONE SCALE; 
THE DIMETRIC, TWO SCALES; AND THE TRIMETRIC, 
THREE SCALES. ISOMETRIC IS MORE COMMONLY USED. 





dustries hired illustrators from advertising agencies 
to make three-dimensional, exploded views. 

Some oil refinery design firms, also during World 
War II, extensively used an isometric drawing 
technique for process piping and instrumentation 
layout and design. These firms hired architects and 
taught them to lay out piping directly in the iso- 
metric. However, in their use of this three-dimen- 
sional type of drawing, they carried the line-diagram- 
type of piping symbol over into their new repre- 
sentations. They continued to use symbols to rep- 
resent valves, fittings, and instruments. This reten- 
tion of symbols meant that they had to pay a field 
engineer to read the blueprints for the pipefitters, 
mechanics, and construction men in the field. 

In the ten years since the war, several engineering 
groups have experimented further with three- 
dimensional drafting. They have developed a method 
. and standards that not only make possible the pro- 
ie duct on of more readable drawings but also save 
n cons derable drafting time. This method also makes 
yr use of the isometric technique. The isometric is 
e one >of three systems comprising the axonometric 
fami y, and has long been used by engineers as an 
auxi ary to standard orthographic drafting. 

Tk: other two projections of the axonometric 
fami! are the dimetric and the trimetric. While the 
dime ric is perhaps more pleasing to the eye, the 
pProd:ction of a drawing in this projection is much 
more time consuming because it requires two scales 
and t vo families of ellipse templates. The draftsman 
must be careful to shift scales when drawing in 
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different planes. The trimetric requires three scales 
and three sets of ellipses. It is by far the most time 
consuming for the draftsman and would be worth 
the extra effort only on certain complicated machine 
design work. 

The isometric was singled out of the axonometric 
group because its three basic planes are at the same 
angle to the viewer’s eye. Therefore, only one scale 
is necessary for measuring in all three planes. The 


isometric drawing is something of a compromise 
between the conventional orthographic drawing 
and the true perspective rendering. Many engineers 
have avoided its use only because they were under 
the misconception that an orthographic drawing 
had to be made before starting on the isometric. 
This stems from their school days when they were 
taught drawing by projection rather than by visuali- 
zation of the object. Most of the text books teach 








PROBLEM 


Make a Mechanical Isometric Drawing of an exploded 
quarter section of a 6 in. 150 lb A.S.A. flange joint, to scale. 

One flange is to be a 6 in. 150 lb forged steel welding 
neck flange welded to schedule 40 steel pipe. 

Other flange to be a 6 in. 150 lb forged steel lap joint 
flange with seamless steel standard weight lap joint stub 












































end conventionally welded to schedule 40 steel pipe. 
Gasket to be spiral wound type with centering ring. 
Bolting to be standard square head bolts with hex nuts. 


PROCEDURE 
Do not attempt to develop this problem without a set of 
ellipses guides, or you will strangle your drawing in 
construction lines. 





FIGURE | 
1. Draw center line of pipe. 
2. Scale dimensions on this center line. 


3. Draw isometric axis lightly through 
dimension points. 
4. On isometric axis, scale important 
diameters of flanges and gasket such 
as: 

O.D. of Flanges and Pipe 

LD. of Flanges and Pipe 

O.D. of Lip on Lap Joint Stub End 

LD. and O.D. of Gasket 
5. Use isometric ellipse guides and 
draw ellipses lightly. Note positioning 
of dimensions on the drawing. 


FIGURE 2 


6. Pick out points where isometric axes 
intersect ellipses and draw lines form- 
ing cross section of flange. 

7. Scale BC on isometric axis on each 
flange and draw ellipses lightly. 

8. A 6-in. flange has eight bolt holes, 
therefore, it is an easy matter to spot 
their center points on the BC’s. These 
eight center points fall on the normal 
90° axes and the 45° axes. 


9. Draw light center lines through 
these center points perpendicular to 
the plane of the BC, and then draw 
bolt holes with ellipse guide. 


FIGURE 3 


10. Draw out center lines of certair 

bolt holes and scale bolt and nu 

dimensions. 

11. Construct isometric axes as wa 

done in Fig. 1, for development o 

the flanges. 

12. Draw light ellipse to represer 

planes of bolt head and nut. 

13. Draw in bolt and nut. 

14. If you have reached this step you 

are capable of completing the drawinc 
To construct this drawing should tak 

a maximum of three hours, once < 

draftsman learns the isometric. 
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isometric drawing by projection from a plan 
view, side view, and sections. This is the wrong 
approach. It is not suited to the needs of the design 
engineer, and it is entirely unnecessary. Using the 
new technique of “thinking in the isometric,” the 
three-dimensional views are drawn without the 
need of any projections from a preliminary ortho- 
graphic study. 

It is also true that just a few years ago the scaled 
mechanical three-dimensional drawing was next to 
impossible for the hurried draftsman because most 
designs include circles and curves of various diame- 
ters. The minimum of eight construction lines nec- 
essary to determine a circle in the axonometric 
technique strangled the designer and draftsman 
with construction lines. Today, with ellipse tem- 
plates being common drafting tools, it takes only 
two guide lines to draw a circle in its proper size 
and position on a three-dimensional drawing. 

Compare the illustrated orthographic study and 
the isometric study of the piping at a condenser 
station. Not only is the isometric much easier to 
read, but it required only 12 hours of development 
as opposed to 16 hours for the orthographic view. 

Experience in one of the leading architect-engi- 
neering firms in New York City has proved that, 
on the design of over $50 million worth of new 
chemical plants, a saving of better than 50 percent 
of the cost of piping design is realized when done in 
isometric as compared to the cost of doing the same 
work in the orthographic. This design work involved 
six different chemical plants. One of these plants 
was done in the isometric by designers and drafts- 
men who had only a vague idea of isometric theory. 


Before attempting to have these men do the 
piping layout, four three-hour lectures on theory 
oi the isometric were given them. As a result of this 
training course, it was estimated that at least 80 
percent of the designers and draftsmen now work- 
ing in the engineering field can master the theory 
of isometric so as to make it much the most eco- 
nomical drawing method for plant layout, materials 
handling layout, process and power piping layout, 
and. instrumentation layout. 

Machine design work in the isometric is much 
more complicated. Perhaps only one-third of the 
machine designers and draftsmen in this field would 
be able to master the technique because of the 
scale precision required. 

Not only does the three-dimensional drafting tech- 
nique prove a money saver within the engineering 
office, but it has been found that these savings are 
only a fraction of those brought about in the field 
during construction. Even a layman can read iso- 
metric drawings. Therefore, the pipefitter, mechanic, 
and constructor have no trouble in interpreting 
them. It was found in certain AEC chemical plants 
that isometric piping details and assembly drawings 
paid for themselves several times over in construc- 
tion cost savings. Recognizing this, the engineers had 
all piping layout redrawn in the isometric. 

There is little doubt but that three-dimensional 
drafting techniques will be adopted by more and 
more engineering offices in the future. On the other 
hand it must be remembered that as the scale 
model does not completely replace the need for 
blueprints, neither will the isometric substitute in 
all instances for the orthographic. = & 
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WILLIAM H. MESEROLE 
Ballinger-Meserole Co. 
Warehouse Consultants 

Philadelphia, Penna. 


William H. Meserole is president of Ballinger-Meserole 
Company, industrial and distributive space and methods 
consultants, in Philadelphia. 

He was educated in the National Academy of Design, 
1911-14, and Societe’ des Beau Arts, 1914-17 (Medalist, 
2nd Class, 1917). 

He enlisted in the U. S. Army during the First World 
War, and joined the American Relief Administration in 
1918, serving as a statistician until 1925, then as an econ- 
omist until 1928. He joined the Marketing and Distribu- 
tion Division of the U. S. Department of Commerce in 
1928, where he served until 1945. 

He moved into private business that year, joining Bal- 
linger Associates of Philadelphia, as chief engineer. He 
became president of the only industrial consulting firm 
in the country specializing exclusively in wholesale dis- 
tribution warehouses when the Ballinger-Meserole Com- 
pany was organized in 1952. 
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A WHOLESALE distribution warehouse is more 
than just a belly for merchandise. Many ser- 
vices must be performed with the goods besides static 
storage and protection. Any warehouse used for dis- 
tribution purposes, food or non-food, must be large 
enough to: 
{Hold the inventory load, consisting of so many 
pounds, pieces, or dollars’ worth of merchandise ar- 
rayed in some pattern and stacked to some height. 
{ Provide access to every different item of goods 
for order-picking by having sufficient aisle length 
to show a given number of merchandise “fronts” 
from which goods are selected. 

It is that simple. Now, anyone can tell how much 
warehouse he needs because the data are all readily 
available. But how to bring about a happy, low ost 
arrangement of space is not so easy. 

There are some techniques for cutting costs in <is- 
tribution warehouses. That is all you can do--cut 
costs. No matter how you look at it, the wareh «ise 
will always be an overhead expense item. Obvio: :ly, 
it will never make money. The most you can < > is 
make it so efficient that you save on overhead. 1. .2se 
techniques have been developed during years 0: 
periences in designing functional warehouses 2nd 
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naking them operate at peak efficiency. The meth- 
ods have worked well for our clients. So well, in fact, 
that we have cut some warehouse overheads from 4 
and 5 percent to less than 1 percent of sales. Some 
of these warehouses are actually shipping $1 million 
a year per person on the warehouse payroll. 

The seven steps are: 

1. At least 70 percent of the usable building vol- 
ume and every possible square foot of floor area 
should be utilized. 

2. At least 20 feet of vertical storage space between 
floor slab and roof trusses should be allowed in a 
single-story building—the optimum structure. 

3. Power lift and hauling machines should be used 
wherever practical. 

4, Standard small pallets should be used wherever 
possible. 

5. Order-pick lines should be employed. 

6. Merchandise should be stored on the line ac- 
cording to its cost-making characteristics of bulk, 
weight, and velocity of movement. 

7. A slot system should be introduced, usually in 
conjunction with punched card tabulating machines, 
for controlling flow and determining inventory. 


Cubage and Footage 


The first principle—optimum use of cubage and 
footage—may seem obvious, but viewed in the per- 
spective of ever-rising building costs, it takes on new 
meaning. Good warehouses were built in the 1930’s 
for $1.50 per square foot. They rented for about 15 
cents per square foot per year. By 1940, costs had 
leaped to $2.50. Rents had doubled. In 1950, we acted 
as consultants on the design and engineering of a 
low-cost warehouse in Philadelphia, at $4.60 psf, 
renting for about 50 cents psf. Now $6.50 or $7.00 psf 


HIGH CEILING WAREHOUSES WITH NARROW AISLES 
MAKE BEST POSSIBLE, USE OF AVAILABLE CUBAGE. 
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and 65 cents to $1.00 rentals are not considered ex- 
horbitant. 

This inflationary trend can be counteracted only 
by (1) stretching building materials to produce 
more space for the same money, and (2) inaugurat- 
ing operating plans that make this space work harder 
and better. 

Maximum use of cubage and footage reduces la- 
bor costs as well as occupancy costs per unit of goods 
shipped. Handling cost per unit is cut if space and 
operations are planned to get more done per man 
hour. From an operation standpoint this means short- 
ening the haul from receiving to storage to order-pick 
location and tailgates. It means using “high cubage” 
with reserve stock stacked high overhead at the 
point of future selection so it does not have to be 
hauled from some other storage area. In this way 
other storage spaces are kept free for large contract 
purchases or bulky goods; the selection line can be 
restuffed faster; complicated storage-location rec- 
ords no longer are needed. Using maximum cubage 
and footage also cuts clerical costs. 


High Ceilings 


Imagine a $6.00 psf building with a clear height 
of 15 feet from floor slab to trusses. Each cubic foot 
costs 40 cents. Now picture a building with a ceiling 
just five feet higher, making a clear height of 20 feet. 
Each cubic foot now costs only 30 cents! The extra 
five feet of wall adds little to the total cost of the 
structure at the time the warehouse is built. But that 
negligible difference between 15 and 20 feet adds 35 
percent to the inventory capacity! 

In a food warehouse, the over-all height of a double- 
deck rack is 8 ft 5 in. (101 in.). If three pallets of No. 
2 goods are stacked on the top level, 233 in. or 19 ft, 5 


GOOD WAREHOUSE DESIGN USING A NUMBERED SELEC- 
TION LINE, MAKES IT EASY FOR THE ORDER PICKER. 
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WHAT ITEMS GO WHERE IN A WAREHOUSE 


Blue arrow shows direction of flow of goods through the 
warehouse, To determine proper position of any item, 
draw a pair of lines, one from top to bottom, one from 
right to left, indicative of the item’s characteristics. The 
intersection of these lines will indicate the proper location 
of the item in the warehouse for minimum handling costs. 


in., is reached, allowing a 7-in. working clearance 
under truss, girder, or beam, which itself is prob- 
ably 24-in. thick. Gross clearance for insurance or 
fire department regulation purposes is well over the 
required 18 in. 

Bear in mind that when you measure the capacity 
of a warehouse you will find it can be loaded only to 
about 30 percent of its total maximum cubage be- 
cause so many aisles are needed to get at the goods. 
It works like this. About half the floor space can be 
converted into stacks, and of the stack cubage, about 
75 percent can be filled with goods. The rest of the 
space is pallet cubage and clearance between and 
over the loads. When using racks, which require 
even more clearances, this 75 percent may be re- 
duced to about 60 percent—and 60 percent of 50 
percent is 30 percent. Even that figure is only theo- 
retically possible. No operator can work at a “full- 
use” rate. The best he can use is about 70 percent of 
the maximum. 


Cubage Cheaper 


It is almost always cheaper to build cubage than 
footage. Added height may not be needed at the time 
of building, but by providing for it at a slight extra 
expense, the inevitable date of expansion can be 
postponed. If plans call for rapid growth, adequate 
footage and cubage must be provided from the start. 

Two other advantages of high ceilings should be 
noted. If the amount of available land is limited, and 
the firm cannot expand laterally, higher ceilings fa- 
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cilitate vertical expansion. Finally, extra height 
means other industries can use the building, making 
it easier to sell or mortgage when outgrown. 


Utmost Mechanization 


Back in the old days, 20 or 30 years ago, we had 
warehouse machines and a unit-load practice. But 
by today’s standards they look like ox carts. The 
early lift-trucks needed far too much aisle space in 
which to maneuver—as much as 14 feet to stack a 
load 40 inches long. Some still do. 

Now we have brought the machines down to a 
space-consuming limit below which we need not 
strive to go. We can now stack any ton of goods up 
to the 20 foot level, working at right angles in an 
aisle not more than six feet wide. This can be done 
with the new straddle trucks. The counter-weighted 
fork-lift trucks still need a 10 foot aisle or more to do 
the same job. We have been learning how to use the 
cubage, which costs less than footage. The bucket- 
brigade operation can be discarded, and all available 
cubage used if machines elevate the goods to the 
maximum useful height. 

Straddle trucks, pallet jacks, and other unit-load 
machines cut the number of piece-by-piece han- 
dlings in half. If movement is all manual, each case 
must be handled six times: from arriving vehicle 
to warehouse cart .. . to storage stack... to cart... 
to selection stack ... to cart .. . and into outbound 
vehicle. But when goods are palletized, the case is 
handled three times: when the pallet load is formed 

. . when it is broken down for order-picking ... 
and when it is loaded into the outbound truck. All 
intermediate movements are by machines. 

Machines speed up operation. Since case handlings 
are reduced, the same labor force working the same 
hours handles more tonnage, and the individual la- 


Over 80% of the Shipments 
90f are Accounted for by 

Only 20% of the Items 
80 


70 
60 
50 


40 These Same Items 
Account for Only 57% 
of the Inventory 


Accumulation of Related Shipments and Inventory 
in Percentages of the Total 


.05 1 5 20 60 90 99 $8 


Accumulation of Items (Fastest to Slowest Movers) 
in Percentages of the Total Number Involved 


OF ALL ITEMS IN THIS WAREHOUSE, THE FAS7'S 
MOVERS ACCOUNT FOR A VERY HIGH PROPORTION 
PALLETS SHIPPED. THIS IS FOR GROCERY WAREHO? 5E. 
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DIAGRAM AT LEFT REPRESENTS LAYOUT OF A GROCERY WAREHOUSE. EACH BEHAVIOR GROUP IS PLACED FOR 





B-Twelve Pallet Stack C-Seven Pallet Stack 








SORT 
7 4 
9 ey 
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Each Shelf Section Each Front Carries 2 Each Front Carries 
Carries 10 or More Active Pallets of an 2 Active Pallets of an 


Smali-Lot Items Not item and !O Storage item and 5 Storage 
Palletized Pallets Pallets 


D-One Level Racks E-Two Level Racks F-Three Level Racks 










Each Side of Each 
Section Carries 4 items Section Carries 6 items 
in Full Pallet Quantities in 1/2 Pallet Quantity 
Quantities 6 Pallets in 6Pallets in Storage on Top 6 Full Pallet Lots in 


Each Side of Each Each Side of Each 
Section Carries 2 items 
Each in 2 Pallet 


Storage on Top Storage on Top 





MAXIMUM HANDLING ECONOMY. AT RIGHT IS SHOWN THE KINDS AND CAPACITIES OF SLOTS, THE LETTER DES- 


borer can earn more pay. Cost per ton is cut. With 
mechanical pallet jacks, trucks can be loaded and un- 
loaded in 20 minutes. Railroad cars are unloaded 
and the merchandise stored in an hour and a half. 
The order-pick line is quickly restuffed, and small 
left-overs from originally large lots can be relocated 
to clear areas for new large lots. 


Standard Small Pallets 


We made a study recently of the movement and 
inventory quantities of each item carried by a large 
chainstore warehouse shipping 2,500 tons a week. 
This warehouse was equipped with 48x40-in. pallets. 
Aside from shelf stock and broken-package goods, 
the firm handled more than 600 items of which it 
never stocked as much as a pallet load per item at 
anv one time. So it was necessary to hand-pile these 
items, two to a pallet load, each time they were re- 
cei. ed—a costly and arduous task. Here was a situ- 
ation (and there are many more like it) where small 
pal sts would have solved the problem. 

‘Lae small pallet, up to 36-in. wide by 40-in. long, 
lets much more of the inventory spread be palletized. 
An » verage of 25 cases per pallet is the load, whereas 
the .verage is 40 cases for the larger pallets. Also, a 
sme'l pallet reduces the aisle width necessary for 
eas operation. If the pallet is shortened six inches, 
six nches less aisle space is needed, and that much 
more space can be used for storage. 

Further, the small pallets, increase the number 
of fronts in a given length of aisle because they are 
Narrower than they are long. This makes a shorter 
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IGNATIONS INDICATING THE SLOT TO BE USED IN THE SIMILARLY LETTERED AREAS IN THE DIAGRAM AT LEFT. 





inventory spread and the order-picker can pass more 
items per dozen strides. The line and the walk are 
both shortened, with a consequent increase in order- 
pick rate and a decrease in labor costs. 


Order-Pick Lines 


If a big warehouse is necessary because a firm has 
a big inventory, that inventory ought to be divided 
into active and reserve stocks. With a great deal of 
merchandise of any one description, the firm will 
not want its order-pickers to use the footsteps and 
the time required every time they pick an order. 
Labor cost tends to rise in accordance with distance 
travelled and the amount of tonnage hauled to the 
loading dock. 

Order-pickers walk miles every day, even with 
an order-pick line. Without one they might walk 
twice that, or more. A picker spends about 40 per- 
cent of his time actually selecting, loading, and mark- 
ing his sheet. He spends the rest of the time moving 
from stop to stop. Without a selection line, the picker 
might spend 80 percent of his time walking and push- 
ing between stops. A line system means more out- 
put per man-hour of order-pick time. 

Some say that restuffing the line costs more than 
the line saves. That is a fallacy. True, if you elimi- 
nate the line, you eliminate the restuffing, making 
it easier for the few men who receive and store the 
goods with mechanical equipment. But at the same 
time you make it demonstrably harder for the many 
order-pickers who generally work by hand and on 
foot. Since output is what the warehouse is in busi- 
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ness for, the wise man never makes it hard for his 
order-pickers if he wants to operate economically. 


Ton-Mileage 

Arranging inventory in warehouses by commodity 
groups is an old and orderly way of working, prob- 
ably as old as the trade itself. It is quite in keeping 
with the orderliness of mind one expects of store- 
keepers. To them such an arrangement has always 
made basic good sense. It has always been what they 
would call “obviously efficient.” 

But when we note, in warehouses, that this time- 
honored practice inevitably results in unnecessarily 
high costs, we may want to reexamine this practice. 
If “efficiency” takes too long and costs too much, we 
have a misnomer. We then must achieve efficiency in 
terms of dispatch and economy. 

So today, instead of arranging inventories accord- 
ing to family groups, we organize the warehouses 
we design so as to attain optimum ton-mileage of op- 
eration. We locate all goods on an order-pick line in 
relation to their cost-making characteristics of 
weight, bulk, and velocity of movement. 

Using a wholesale grocery warehouse as an ex- 
ample fast-moving items and bulky goods are placed 
at the end of the order-pick line, in the first group, 
nearest the dock. Here they do not have to be hauled 
so far to the delivery trucks. Bulk is a most import- 
ant factor, for when the order cart is filled, it must 
be taken to the dock. If most of the bulky goods are 
stored near the dock to begin with, transporting 
time is shortened; fatigue factor is lowered. 

Normally-active movers, from 1,000 to 2,000 items 
regardless of the size of the business, comprise the 
second group. As a rule these items would be ar- 
ranged in doubledeck, order-pick racks in which not 
more than two, and usually just one pallet load of the 
item is available for order-picking at any time. Both 
levels are geared to the height of an undersized man. 
If he can reach merchandise stored on them, anyone 
can reach them. Over these active pallet levels are 
three more tiers of pallets carrying the gross load all 
the way up to about 20 feet, so high space is all used. 

Relatively slow-movers, in the third group, are 
palletized or hand-stacked in half-pallet loads on 
three-deck racks. Here the undersized man can reach 
cases on the third pallet level, for order-picking. 

The fourth group consists of the slowest movers, 
so-called shelf stock. Spices, extracts, drugs, shoe 
polishes, and items sold in less than case quantities. 
Order-pick shelving for this department is usually 
four or five levels high under an 8-foot top, over 
which small surpluses of these items are stored. 


The Slot System 


We have seen how goods can be arranged in a low- 
cost-inducing warehouse sequence, not only regard- 
ing position of the items but also regarding layout. 

But how do we get the orders—or order-pick 
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forms—arranged in this warehouse sequence? Sales- 
men cannot use a “cost book” based on a warehouse 
ton-mileage sequence. The cost book from which 
they do their selling has to be arranged in a com- 
modity-group classification. 

Here is how we do it. 

Every item has two code numbers. One is the com- 
modity code number and this is the sequence in 
which the cost book is arranged. The commodity code 
number corresponds to an item name. As long as the 
item is carried for sale, that one code number will 
apply. The other number is called a slot number. It 
stands for warehouse location. Call it an address. 
Just as a man can move from one home to another, 
so goods can be relocated in the warehouse. We may 
want to change the positions of some highly seasonal 
items—just as a man may want to go to Florida in the 
winter and the Catskills in the summer. Note, how- 
ever, that the commodity number never changes 
when goods are moved to or from a seasonably-de- 
sirable slot. Only the slot number changes. 

The salesman takes the order from the customer 
on a pre-printed order form. At the warehouse, 
punchcards are pulled against the goods ordered; the 
cards are mechanically sorted into slot number se- 
quence, and in that sequence the invoice or order- 
pick form is printed on the tabulator. This governs 
the routing and the extent of the order-pick walk 
because the magnitude of the slot number is a key to 
the location of any item at any given time. 

You might say the slot system is a bridge between 
the order form and the warehouse. In a sense, too, 
it is the integrator for many of the innovations in 
warehousing. 

The slot number serves the order-picker as a 
house number serves a postman. It saves labor, does 
away with trial-and-error hunting and backtrack- 
ing. It reduces training time for new employees, since 
the new picker need not be familiar with stock if he 
can read numbers and follow arrows painted on the 
floor. The line does not have to be recast periodically 
to make room for new items. Incoming shipments can 
be placed wherever suitable slots are available or 
can be fitted to the position and slot size that their 
bulk, purchase quantity, and movement justity. 
Cubage can be better utilized. And no slot need be 
held open for the arrival of any item. More space is 
available for use at any time. 

You do not want to walk through all of the slow 
movers to get to the few fast-movers called for on 
most orders. You do want to dodge as many of t1e 
aisles as you can on as many of the order-pick tris 
as possible. You want to take as few footsteps a 
minutes as possible in collecting and moving t: 
order to the tailgates for shipping. You want to d 5 
perse inbound goods to their places in the order-pi 
line with the least movement, in the shortest tim. 

Only when these objectives are achieved w 
warehouses be totally efficient—and economical. “ “ 
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Competitors or Collaborators? 


KENNETH J. EATON 


Director 


Associated Business Consultants 


Management Engineers 


Mr. Eaton's firm serves clients in such diverse 
fields as paper products, metal fabrication, 
plastics, foods, furniture, automotive, elec- 
tronics, machine tools, cosmetics, and service 
industries. His services include work simpli- 
fication, plant and office layout, cost sys- 
tems, employee relations, profit sharing 
methods, and market analysis. 

He is a graduate ME and IE and holds a 
postgraduate degree in business and econom- 
ics from Illinois Institute of Technology. He is 
a guest lecturer on engineering economics at 
many colleges. Mr. Eaton is a registered pro- 
fessional engineer. 
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WHEN A CLIENT HAS NEED FOR DISTINCTLY 
DIFFERENT KINDS OF SERVICES, HE CAN 
BEST BE SERVED BY COLLABORATION BE- 
TWEEN ALL CONSULTANTS INVOLVED. 


OF ALL THE CONSULTING engineers now prac- 
ticing, probably none are more discussed or 
less understood than the group known as manage- 
ment engineers. Consultants limited to the realms 
of traditional engineering work should know the 
what, why, and how of this other, mysterious group 
that is called by many names — business engineers, 
business doctors, management consultants, consult- 
ing engineers, industrial engineers, management en- 
gineers, and (disparagingly) efficiency experts. 
Some carry additional titles to indicate specialized 
fields such as cost accountant, sales analyst, labor 
relations counselor, or systematizer. There just does 
not appear to be any generally accepted title for 
those of us who earn our living by engineering other 
people’s business. At the present time, the term 
“consulting management engineer” probably has the 
highest standing. 
In this field of management engineering a profes- 
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sion? As long as there are organizations that employ 
high-pressure salesmen to secure clients and who 
send out low-cost subordinates of questionable 
capacity as field engineers, management engineering 
(or any engineering wherein such practices exist) 
is not altogether a profession. Whether or not it 
should be strictly professional is another question. 


Anyone Can Hang Shingle 


There are no laws governing the practice of man- 
agement engineering. No license is required. Any- 
one can hang out a shingle. There is no society 
in which membership gives prestige or certification 
of ability. In the absence of any statistics, only a 
guess can be made about the extent to which man- 
agement engineering is practiced. In the United 
States and Canada, about a score of well-known 
firms plus hundreds of small partnerships and 
independent individuals do professional manage- 
ment engineering. 

Here’s how they work. Let us say that a manage- 
ment engineering consultant — or a group of con- 
sultants working as a team — is called in to help a 
company with its problems. They gather facts and 
opinions from managers, supervisors, and workers. 
They dig into records and talk with people. They 
inspect figures, properties, buildings, equipment, and 
materials. When their information is assembled, they 
analyze it, and draw conclusions as to the nature 
of the company’s problems and what should be done 
about them. Finally, they submit written recom- 
mendations for action by the management. 


Why Call Outsider? 


Businessmen often ask, “Why should I pay an 
outsider to tell me how to run my plant when I 
know more about it than he could learn in years?” 
Or they wonder: “Isn’t it a sign of weakness to get 
help from a consultant?” Strange it is, though, that 
nobody thinks it foolish or weak if a company 
engages a lawyer, an accountant, or an advertising 
agency. Each of these has some recognized skill that 
business managers are not expected to have. 

We feel that the consultant has three basic ad- 
vantages over the client’s officers and employees. 
First, he brings a viewpoint attained by experience 
with many enterprises. Things are more likely to 
be seen in proper perspective. Second, his approach 
to problems is impartial. Personal interest does not 
color his judgment. Finally, he has time for con- 
centration, free from routine duties. For a client, 
these advantages have real value. The outside con- 
sultant can frequently bring to light situations with- 
in an organization that personal interest or company 
politics hide from higher management. An accept- 
able visitor may often accomplish by suggestions 
what executive edicts have failed to do. 

But where does the management engineering 
consultant fit in with the services that you — the 
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engineering consultant — are offering? Certain_y, 
with industry infinitely more technical and compl:x 
than it was only a score of years ago, the need for 
specialists has grown geometrically. And we feel that 
each consulting engineer, aside from the services 
he personally offers to a firm, owes his client another 
service. A specialist should recognize his own limita- 
tions — and should know about the services offered 
by other specialists so that he can recommend them 
to the client when justified. The “what” of the 
services c*ered by other specialists is not the only 
important factor. Timing — “when” to call in the 
other specialists — is equally as important. Perhaps 
this can be best illustrated through examples of 
recent cooperative consulting assignments. 


Other Ills Discovered 


A metal manufacturing company was converting 
some of its present equipment to handle a new type 
of metal that the company had decided to investigate 
for expanding its product line. It engaged the ser- 
vices of a consulting mechanical engineer to ac- 
complish the necessary machine modifications. Soon 
after this specialist began the initial phase of his 
assignment, he recognized that other plant conditions 
warranted attention. It was apparent that the flow of 
material to the machines was erratic. Operators 
spent a good deal of time waiting for stock to be 
delivered. The general plant layout did not en- 
courage efficient, economic handling of materials 
being processed. 

We were called in as a result of the consulting 
mechanical engineer’s recommendations to manage- 
ment to correct these conditions. We were also 
asked to look into other plant operating areas in 
need of improvement. Certainly, this consultant 
could have accomplished his assignment regardless 
of other improvements that were instituted. How- 
ever, as a consulting engineer he recognized his 
responsibility to recommend additional expert advice 
that required another specialist’s particular skills. 
If his own accomplishments were to prove of any 
real value to the company, corrective action had to 
be taken in other areas. 


Recognize Common Factors 


Competent management consultants work in 
many different industries, in many different locali- 
ties, and with many different people. This sor‘ of 
wide experience adds up to detailed knowledge of 
numerous comparable situations. In the same ‘ay 
that you gain increased knowledge and experi: 
in strictly technical areas of engineering, ‘he 
competent consulting management engineer 
gains experience in recognizing the common fac ‘ 
involved in the effective operation of a busi! 2 
Production involves materials, tools, labor, 
schedules whether the client makes plumbing 1 
tures or optical instruments. Finance invo ’ 
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budgets, requirements, timing, and sources of funds 
in metal-working as well as textile plants. 

In addition to providing services to going enter- 
prises, the management consultant is valuable for 
counsel in programs contemplating purchase, sale, 
merger, or expanding of business operations. 


Collect Special Information 


For collection of special information and statistical 
analysis of such situations, the management engi- 
neering consultant is most useful. When the in- 
formation sought is confidential, engagement of an 
independent management engineering firm is prefer- 
able to that of a large organization. The prowling 
is less noticeable and therefore less likely to arouse 
premature publicity. 

An important step in deciding whether or not a 
management consultant should be called upon by 
engineering consultants for additional specialized 
services is the consideration of the over-all results 
that the client hopes to achieve and the manner 
in which he attempts to accomplish them. Suppose, 
for example, as a specialist in machine design you 
are engaged by a client to develop a new piece of 
equipment that the company desires to introduce 
on the market. As a result of discussions with 
management, you learn that the company has not 
gained any factual information on the potential mar- 
ket for this equipment, on what its advantages or dis- 
advantages are as compared to competitive equip- 
ment, and on whether or not potential consumers 
would find it economical and practical for their 
operations. Answers to these questions. would have 
to be determined before management could go ahead 
with its proposed plan to introduce the new equip- 
ment to the market. 

What can you do as the technical engineering 
consultant to insure that the knowledge and ex- 
perience you provide your client in engineering 








design is not “lost” through inadequate attention 
by the client to a multitude of other problems? 
This very situation recently confronted a consulting 
engineer in machine design. Our firm was called 
upon to make necessary studies and to translate 
recommendations into a program of action. The 
design consultant recognized that his personal 
assignment would not provide the company with 
results unless additional professional assistance was 
made available. The value of his own specialized 
knowledge was made even more significant as a 
result of the scientific management engineering 
approach to the company’s over-all objectives. 


Act Promptly 


We feel that the working relationship between 
groups of specialists parallels those of medical men. 
The client organization may need one treatment 
from one specialist and another treatment from a 
different specialist. Professional service is localized 
— much like setting a broken bone or treating 
specific wound. The danger, of course, is in not acting 
quickly enough when it looks like additional special- 
ized attention is necessary. The collaborative as- 
sistance of consultants, specializing in their own 
areas, helps to diagnose the problem and then to 
suggest the necessary action to remedy it. 

The qualified consulting management engineer 
makes his contribution to business health by creating 
better cost and production control systems, simplify- 
ing paperwork, developing incentives, streamlining 
the organization, valuing jobs, and improving the 
utilization of facilities. His specialized knowledge 
and experience bring worthwhile results in com- 
bined effort with engineering consultants. Certainly, 
the facts indicate that these two categories of 
consultants — engineering and management — are, 
in reality, destined to be collaborators rather than 
competitors. a 6 





be quotes -- 


One of the aspects of the Technological Revolution 
is the changed composition of industrial man- 
agement. Recent surveys indicate that engineers 
occuny about 20 percent of the top executive posts 
in lcading industrial corporations. Engineers now 
outnumber both lawyers and bankers as board 
chai nen and presidents of industrial corporations. 
Ts shift in the makeup of management is, of 
cour 2, an effect of the changed nature of our in- 
dust ‘al economy. A highly technical industry re- 
quirc; men with technical training to understand 
and -uide it. Competitive survival demands sound 
appr=ciation of technology at the policy-making 
level. 
Wien any profession gains dominant voice in 
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industrial management, our economic development 
reflects that dominance. Thus, when the bankers 
and financiers were dominant, we experienced great 
capital expansion and the development of our finan- 
cial structure. The lawyers developed our corporate 
organization and lines of liaison with government. 
Sales people have put the accent upon mass mar- 
keting and consumption and have been responsible 
for our advertising and distribution systems. Techni- 
cal people in management will inevitably think along 
technical lines and give impetus to technical devel- 
opment. Thus the Technological Revolution—which 
has put technologists into top management—will be 
stoked into greater activity by the management it 
has created. 


Clyde Williams, President 
Battelle Institute 
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Consulting Engineers and 


The Taft-Hartley Act 


ROBLEY D. STEVENS, Management Consultant 


CONSULTING ENGINEERS must understand the 

provisions of the Taft-Hartley Act if a labor 
union attempts to organize their firm’s engineering 
personnel. The Act has definite bearing on what can 
be said or done. 

Section 7 of the Act creates certain employee 
rights. These rights are: the right to self-organiza- 
tion; the right to form, join, or assist labor organiza- 
tions; the right to bargain collectively through repre- 
sentatives of their own choosing; the right to engage 
in other concerted activities for the purpose of col- 
lective-bargaining or other mutual aid or protection; 
the right to refrain from any or all such activities, 
except to the extent that such right may be affected 
by an agreement requiring membership in a labor 
organization as a condition of employment (union 
shop). These “rights” of employees, who come with- 
in the provisions of the Act, must be respected. 

The managements of consulting engineering firms 
have an express interest in another clause of the 
Taft-Hartley Act. As employers, they are forbidden 
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to engage in what is known as unfair labor practices. 
This is covered in Section 8 (a), which prohibits in- 
terfering with, restraining, or coercing employees 
in the exercise of the rights guaranteed by Section 7. 

A few examples of employer interference that 
have been forbidden include: threatening employees 
contemplating joining a union; questioning of em- 
ployees as to union activities or membership; “spy- 
ing” on union gatherings; making wage increases de- 
liberately timed to defeat self-organization amcng 
the employees; taking an active part in the format:on 
of a labor organization; bringing pressure on work 
to join a union; playing favorites with one unior 
opposed to another; discharging or demoting an ©: 
ployee because of his union membership or activ 
refusing to reinstate a laid-off employee because 
union sympathy or demanding that he give up un" 
membership in order to be reinstated; and refus ' 
to hire qualified applicants because of previous un‘ 
membership or activity. 

Employees may file charges against an emplo; 
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with the National Labor Relations Board. In weigh- 
ing an employee’s charge that he has been discrim- 
inated against because of union activity, the NLRB 
would want to find out about the following points: 
What reason did the company give for taking the ac- 
tion against the employee? Did the company take 
the same action against other workers in similar 
situations? Did the company know that the em- 
ployee was active in union matters? Was the em- 
ployee given any warnings before the company 
acted? What does the employee’s record show as to 
length of employment, efficiency ratings, wage in- 
creases, promotions, or words of praise from his su- 
periors? What was the company’s attitude toward 
unions, and what was its attitude particularly to- 
ward the employee’s union? 


Unfair Union Practices 


The Taft-Hartley Act, in Section 8, also prohibits 
unfair practices on the part of unions: to cause or at- 
tempt to cause an employer to discriminate against 
an employee in violation of Subsection (a) (iii) or to 
discriminate against an employee to whom member- 
ship in the union has been denied or terminated on 
some ground other than his failure to tender the 
periodic dues and the initiation fees uniformly re- 
quired as a condition of acquiring or retaining mem- 
bership; to refuse to bargain collectively with an em- 
ployer; to engage in, or to induce or encourage the 
employees of any employer to engage in, a strike 
or a concerted refusal in the course of their employ- 
ment; to force or require any employer or self-em- 
ployed person to join a labor or employer organiza- 
tion; to force or require any employer to recognize 
or bargain with a particular labor organization as 
the representative of his employees if another labor 
organization has been certified as the representative 
of such employees. In other words, the Taft-Hartley 
Act differs from the Wagner Act in that it imposes 
certain duties and controls on labor organizations. 

All consulting engineering firms have a special in- 
terest in the meaning of “free speech” as revealed in 
the Taft-Hartley Act. Section 8 (a) provides, “The 
expressing of any views, argument, or opinion, or 
the dissemination thereof, whether in written, print- 
ed, sraphic, or visual form, shall not constitute or be 
evi‘ence of an unfair labor practice under any of the 
pre visions of this act, if such expression contains no 
thr: at of reprisal or force, or promise of benefit.” 


Pro: -ssional Employees 


( onsulting engineers should also remember that 
Sec ion 9 forbids the inclusion of professional em- 
plo 2es in a bargaining unit with nonprofessional 
em: ioyees unless a majority of the professional em- 
plo 2es votes for inclusion. Section 2 (12) of the Act 
pro: ides: “The term ‘professional employee’ means: 

() Any employee engaged in work (i) predomi- 
nan.ly intellectual and varied in character as op- 
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posed to routine mental, manual, mechanical, or 
physical work; (ii) involving the consistent exercise 
of discretion and judgment in its performance; (iii) 
of such a character that the output produced or the 
result accomplished cannot be standardized in rela- 
tion to a given period of time; (iv) requiring knowl- 
edge of an advanced type in a field of science or 
learning customarily acquired by a prolonged course 
of specialized intellectual instruction and study in 
an institution of high learning; or 

“(b) Any employee, who (i) has completed the 
courses of specialized intellectual instruction and 
study described in clause (iv) of paragraph (a); 
and (ii) is performing related work under the super- 
vision of a professional person to qualify himself to 
become a professional employee as defined in para- 
graph (a).” 

In making specific rulings, the NLRB looks at the 
actual work performed by the employee concerned, 
rather than the employee’s formal job classification. 
For example, the NLRB found in one case that em- 
ployees engaged in routine electrical and chemical 
testing were technical rather than professional em- 
ployees. In another case, a group of chemical testers 
in the same department was found to be in reality 
professional on the ground that practically all 
employees in the group had college degrees in chem- 
istry or chemical engineering, and performed work 
that involved continual use of scientific knowledge. 


Units of Professionals 


In addition, the NLRB has construed Section 9 (b) 
(i) as not precluding the establishment of a single 
unit composed of both professional and nonprofes- 
sional employees, where the group is predominantly 
professional and includes only a small minority of 
of nonprofessional employees. 

Another significant part is the exclusion of super- 
visors. The NLRB has continued to exclude from the 
bargaining unit employees doing confidential work 
and managerial personnel. 

Whenever the NLRB discovers that any person 
named in a complaint has engaged or is engaging in 
any unfair labor practice, it is empowered under 
Section 10 (c) of the Taft-Hartley Act to issue an 
order requiring such person to “cease and desist 
from such unfair labor practices.” Consulting engi- 
neering firms, as well as an employee or a labor or- 
ganization, may petition the NLRB to investigate or 
direct an election to establish rights of representa- 
tion of a bargaining group. 

Section 301 (a) permits suits for the violation of 
contracts between an employer and a labor organiza- 
tion. Such suits may be brought in the Federal Dis- 
trict Court that has jurisdiction of the parties. 

Not to be overlooked is the fact that the Taft-Hart- 
ley Act provides heavy penalties for non-compli- 
ance with its provisions — $10,000 fine, imprison- 
ment of one year, or both! adie 


39 












FIG. 1—SIMPLIFIED SCHEMATIC CUTAWAY OF A 
TYPICAL TRANSMITTER FOR PNEUMATIC CONTROL. 


Techniques 


of 


Telemetering 


Ss. D. ROSS 
Industrial Division (Philadelphia) 
Minneapolis-Honeywell Regulator Company 


TELEMETERING is the transmission of measure- 

ment from a primary measuring instrument 
to a secondary recording or indicating instrument 
some distance from the point of measurement. It 
may be accomplished by one of several electric or 
pneumatic means and can include automatic control 
functions in the transmitter or receiver. Its primary 
purpose is to bring all instrument indications or 
records together at one convenient, centralized loca- 
tion (such as a control room) so that the measured 
and controlled variables can be correlated. Modern 
instrumentation, and particularly automation, de- 
pends largely upon the use of telemetering as a part 
of the instrument system. 

Telemetering systems often include indication of 
variables at the transmitters for the information of 
the operator, as well as indication or recording of 
variables at the distant, centralized panel. Central- 
ized receivers not only oversee widely scattered 


FIG. 2—COMPLETE PNEUMATIC SYSTEM COMPRISES 
TRANSMITTER, RECEIVER, AND A LINK BETWEEN. 


operations, but also easily and economically gather 
recorded data for cost accounting purposes. Another 
important application is the measurement of dan- 
gerously high pressures or hazardous fluids. The 
variables in such environments are converted into 
electric or pneumatic signals, which are safely wired 
or piped to remotely located receivers. Telemetering 
is also being used for remote operation of valves 
and other devices from a centralized location. 


Pneumatic Transmission 


Pneumatic transmission of measurements over 
distances up to about 1000 feet is frequently used, 
particularly in areas where explosive conditions 
exist. The variable is translated by a “transmitter” 
into a proportionate air pressure in the range of 0 
to 20 psig; this pressure is piped through small- 
diameter tubing to a “receiver,” which is simply a 
pressure gage calibrated in terms of the variable 
actually being measured. 

Limitations exist on the distance over which 
pneumatic transmission is feasible because of the 
time lag caused by the flow resistance and volume 
in the connecting tubing. The time lag is relatively 
small up to about 500 feet. Distances up to 2000 feet 
can be tolerated in pneumatic transmission if cre 
is taken to minimize the time lag by the use of larzer 


‘diameter tubing. (Generally, the standard tubing is 


3%- or Y%-inch diameter (O.D.) copper tubin.) 
Booster pilots installed along the transmission | ne 
also help reduce lag. 

Pneumatic transmission can use natural gas or 
other gases as the operating medium. This is adv 1n- 
tageous where no source of electric power is 
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available to operate the telemetering system. An- 
other important reason for the use of the pneumatic 
system is its versatility in tying in with pneumatic 
control units, such as pneumatic-balance (“stack- 
type”) controllers or pneumatic set-point position- 
ing devices for cascade and ratio control. In general, 
pneumatic systems still predominate in the instru- 
mentation of process plants and are frequently used 
in central stations. 


Basic Principles 


As shown in Fig. 1, a typical pneumatic transmit- 
ter consists of a flapper and an air nozzle similar 
to that used in pneumatic control. Changes in the 
variable are translated into movement of an arm. 
The arm is linked to the flapper which covers or 
uncovers the air nozzle, thereby changing the pres- 
sure around the bellows by allowing more or less 
air to escape. 

At the same time, this change in pressure causes 
the bellows to move, which changes the position 
of the flapper pivot in such a way that only a small 
differential change in position of the flapper occurs 
for a given change of the variable. With such a 
system the flapper can be positioned within extreme- 
ly fine limits (fractions of a thousandth of an inch). 

As shown in Fig. 2, the transmitter requires a 
supply of clean compressed air of at least 20 psig 
pressure. A single tubing line is run to the receiver. 
In the receiver, the pressure bellows is practically 
identical in design to the transmitter’s bellows, being 


matched in mechanical characteristics to provide 
accuracy of pressure transmission generally better 
than + 1 percent of scale. 


Pneumatic-Balance Principle 


A number of present-day instrument designs em- 
ploy what is termed the “pneumatic-balance” prin- 
ciple as a means of measurement. This method 
involves the balancing of a force due to the measured 
variable against a regulated pneumatic force, much 
the same as a weighing scale balances an unknown 
weight against calibrated weights. Because such 
an instrument creates a pneumatic pressure as a 
measure of the variable, it is inherently a pneumatic 
transmitter, with generally excellent response to 
changes in the measured variable and with high 
accuracy. 

Shown schematically in Fig. 3 is a cross-section of 
a typical pneumatic-balance unit, designed to meas- 
ure differential pressure. It is primarily used as a 
manometer for the measurement of flow in a pipe- 
line. As illustrated, the basic principle of this “dry 
flow meter” is that the differential pressure across a 
diaphragm in the pipeline is converted to a force act- 
ing on one end of a lever system. A flapper and noz- 
zle arrangement creates an opposing force due to 
air pressure just sufficient to balance the force due 
to the differential pressure. The output air pressure, 
normally amplified by a pilot relay, is then pro- 
portional to the differential pressure and can be 
transmitted to a pressure receiver calibrated to read 
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iG. 3—-IN DIFFERENTIAL CONVERTER, PRESSURES REPRESENTING FLOW ACT THROUGH DIAPHRAGM (LEFT) ON 
BEAM SYSTEM. THIS IS BALANCED BY AIR PRESSURE ON OTHER END OF BEAM. THIS PRESSURE INDICATES FLOW. 
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FIG. 4—THERE ARE SEVERAL METHODS OF CON- 
NECTING TRANSMITTERS (T) AND RECEIVERS (R). 







directly in terms of flow rate. The pressure receiver 
can be the same as that just described for the 
“matched bellows” system. But more often, today, 
it is a miniature recorder as used on graphic panels 
that are becoming so popular. 








Electric Systems 





Electric telemetering systems can be classified 
into five types, according to the signal transmitted: 
voltage, current, position (or ratio), impulse, and 
frequency. In general they have the following 
characteristics: 
| Electric power is generally available. 

{ Transmission lines are relatively cheap and in- 
expensive. Lines already existing for other purposes 
sometimes can be used. 

{ Measurements can be transmitted over almost 
unlimited distances. 

{ Time lags in transmission are negligible. 

{| Explosion-proofing may be required and adds 
appreciably to the installed cost. 

{| Most common modes of automatic control are 
available, but throttling-type motors are consider- 
ably more expensive than their pneumatic equals. 















Voltage Systems 

Although not generally classified as telemeters, 
many common industrial instruments convert their 
measured variables into an a-c or d-c voltage. Ther- 
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mocouple or radiation pyrometers, tachometers, dif- 
ferential transformers, and many other electrical 
measuring instruments fall into this class. Trans- 
mission distances from element to instrument nor- 
mally are 1000 feet or less. Self-balancing potentiom- 
eters are the usual receivers — providing indica- 
tion, recording, and automatic control if desired. 
However, thermal converters (which convert a-c 
power into a d-c millivoltage) are extensively used 
in the power industry. Load measurements can be 
transmitted from several stations to a central office 
over distances as long as 50 miles. Good quality 
cable circuits are required for such distances. 
Voltage telemetering systems, in general, are 
affected by line resistance, leakage, and noise. They 
usually require a more expensive receiving instru- 
ment and are not adaptable to the use of several 
receivers at the same time. The use of one wire 
and ground is not normally permissible. 


Current Systems 


Variation of current by altering a resistance in 
the line has been employed in a number of telem- 
etering systems. Most of these include feedback to 
balance against the input quantity, and some type of 
detector-amplifier combination to detect any un- 
balance and correct for it. A few milliamperes of d-c 
are normally used. 

Current systems generally develop higher voltages 
than voltage systems, and thus can be made more 
immune to the effects of line resistance or thermal 
and inductive voltages in the connecting lines. Trans- 
mitters are relatively expensive because of the feed- 
back required, but inexpensive milliammeters can 
be used as receivers without calibration for line 
resistance. Speed of response is high with many 
of the types available. 


Position Systems 


The many different-appearing types of position 
(or ratio) telemetering have the common character- 
istic of varying the relative magnitude of two or 
more quantities in proportion to the measured 
variable. The quantities being varied may be resist- 
ances, inductances, a-c voltages, and so on. Resist- 
ance slidewires, inductance bridges, and Selsyn- 
type motors are examples. 

Most position (or ratio) systems are designed for 
distances varying from a few hundred feet to a ew 
miles. Some require more than two connecting w “es. 
The transmitters are usually inexpensive and req ‘ire 
but low forces from the primary element. 


Impulse Systems 


Impulse telemetering systems operate by the * ari- 
ation of a series of electrical impulses in some : an- 
ner in accordance with the value of the meas red 
variable. Although impulse-amplitude and imp ‘se- 
spacing systems have been used in radiosonde and 
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military applications, impulse-duration and impulse- 
rate methods are more common in industrial use. 
Impulse-rate systems cost more, but have faster 
response and are designed primarily for long dis- 
tances over carrier channels. Impulse rates of 20 to 
100 per second make this system very responsive. 


Frequency Systems 


Frequency telemetering systems operate by vary- 
ing the frequency of an a-c signal in accordance with 
the measured variable. As such, they are similar to 
impulse-rate systems. Most commercial equipment 
can be readily adapted to either. Frequency telem- 
etering is primarily designed for high-speed, long- 
distance transmission of data over carrier channels. 


Impulse-Duration Telemetering 


Impulse-duration telemetering is often employed 
for long-distance telemetering — such as on natural 
gas, crude oil, or petroleum pipelines. The system 
can operate over two wires, a telephone circuit, or 
over a radio beam (Fig. 4). Completely unattended 
stations have been made entirely automatic. Pres- 
sures and flow rates are transmitted to central 
supervisory or dispatch stations, where an operator 
can position valves, open or close line valves, fill 
holders, or check optional pressures or flows not 
normally telemetered — all such functions being 
accomplished by remote control. 

In such systems, the transmitted signal has a 
duration that is proportional to the measured vari- 
able. In essence, its operation may be likened to that 
of a telegraph system. The transmitter would be 
analogous to the telegraph key and the remotely 
located receiver would be analogous to the telegraph 
buzzer. In this comparison, a value of pressure, for 
example, would be related to the length of time the 
key is depressed — a signal of 10 seconds represent- 
ing 10 psi, 20 seconds representing 20 psi, and so on. 

Another variation of the impulse-duration system 
uses two synchronized cams, one in the transmitter 
and one in the receiver. Each cam is driven by a 
clock. motor. Each cam closes a contact for a period 
proportional to the position of a variable pointer 
or recording pen on the instrument. If the duration 
of the contact is not the same in the receiver as in 
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FIG. 5-THIS BLOCK DIAGRAM SHOWS RELATION OF COMPONENTS IN FREQUENCY-TYPE TELEMETERING SYSTEM. 





the transmitter, a reversible motor in the receiver is 
energized to reposition the recording pen so that 
the receiver’s indication becomes the same as the 
transmitter’s indication. 


Consecutive Transmission 


Where conditions are such that continuous read- 
ings of several telemetered variables are not re- 
quired, a multiple-point strip chart recorder can be 
used as a receiver, connected consecutively by 
means of a timing switch to as many as 16 trans- 
mitters. This arrangement cuts costs where leased- 
wire facilities are used for transmission. Similarly, 
if separate continuous circular chart recording re- 
ceivers are employed, a pair of synchronized timing 
switches at transmitter and receiver locations have 
been used to time consecutive data transmissions. 

In addition to the interconnecting means between 
transmitter and receiver shown in Fig. 4, consider- 
able work has been done recently with microwave 
transmission in both the 960- and 2000-megacycle 
band. At these ultra-high frequencies, antennas with 
parabolic reflectors are used. Transmission over 40 
miles of level terrain has been accomplished without 
repeater or relay stations. If hills do intervene, 
relay stations are required. Microwave equipment 
suitable for use with impulse-duration telemetering 
systems is now available. 


Frequency Carrier Systems 


Shown schematically in Fig. 5 are the essential 
components of one frequency telemetering system 
used for long-distance transmission of any variable 
that can be converted to a proportional d-c equiva- 
lent. The system is particularly adaptable to the 
requirements of central stations. Carrier equipment, 
microwave equipment, or a telephone-pair connect- 
ing circuit (for relatively short distances) can be 
employed for such transmission. 

Most electrical measurements are made with a 
thermal converter. Transducers, tachometers, or 
slidewires are employed to translate other variables 
into a d-c millivolt input. Conversion from milli- 
volts to a frequency signal is made by an electronic 
transmitter that has an output frequency, in the 

—Continued on page 78 
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The Question Is, Do Engineers 
Consider Engineering a Profession? 


At the first General Assembly of Engineers Joint 
Council, held in New York City Jan. 21, Dr. G. 
Brooks Earnest, chairman of the panel “Employment 
Conditions and Unionization—Their Effect on the 
Engineer,” reported on the questionnaire submitted 
to members of ASCE, ASME, and AIEE on union- 
ization. Of the 112,225 questionnaires mailed, 64,206 
or 57 percent were completed and returned. 

The results lined up this way: 

{ Presently members of established collective bar- 
gaining groups—2348, or 3.7 percent; 

{| Not opposed to collective bargaining—17,318, or 
27 percent; 

{| Believed collective bargaining would be advan- 
tageous—12,833, or 20 percent; 

{| Opposed collective bargaining for professional 
engineers—45,992, or 72 percent; 

{| Felt collective bargaining is incompatible with 
professional status—42,314, or 66 percent. 

Dr. Earnest pointed out “The results of the ques- 
tionnaire from these three societies present a chal- 
lenge to the engineering profession. We do not know 





AFTER 


BEFORE 


The Carlton Hotel, Tyler, Texas, was designed by 
architects, Design, Inc., to utilize sprayed-on liquid 
plastic Plasticspray as a veneer instead of brick or 
aluminum facing. The plastic, applied directly to the 
concrete, eliminated need for flashing, coping, facia, 
and caulking and will last the life of the building. 
Liquid Plastics Corp., Long Island City, are distributors. 





Briefs of current interest to the consulting profession 
plus notes on new equipment in the field of engineering 





the thinking of the remaining 43 percent of the 
112,225 members polled who did not respond. But, 
assuming it might approximate the thinking of the 
57 percent responding, there then would be 31,500 
members who are not opposed to collective bargain- 
ing for professional engineers. We are charged with 
the responsibility of first converting 31,500 of our 
own members to the professional status category.” 


Committee Advises Engineers 
To Accept Pittsburgh Offer 


The Committee of Five (past) Presidents of the 
engineering societies has submitted its reeommenda- 
tion “that the headquarters of the engineering 
societies be located on one of the sites in the city 
of Pittsburgh.” The committee also recommended 
that the four Founder Societies—Civil, Mechanical, 
Mining & Metallurgical, and Electrical—liquidate 
the United Engineering Trustees and join with the 
American Institute of Chemical Engineers to form 
a new corporation to build, operate, and maintain 
the new engineering center. 

Text of the report reads as follows: 

“After extended study and careful consideration 
of all the data made available to us as of January 
31, 1955 regarding proposed location in New York, 
Philadelphia, Pittsburgh, and Chicago, we offer the 
following: 

“In considering the New York proposed Columbus 
Circle site, the Committee felt that this was not an 
acceptable location. We, therefore, gave careful con- 
sideration to a preferred site generally defined as 
being in the Grand Central area. In like manner 
we considered the Illinois Institute of Technc logy 
site as not being acceptable and gave careful con- 
sideration to a preferred site in the Chicago Lop. 

“Based on the lowest capital cost and lc vest 
annual expenditure, we recommend that the | 2ad- 
quarters of the engineering societies be locate | on 
one of the sites in the city of Pittsburgh. 

“We further recommend that the four founder 
societies liquidate the United Engineering Tru tees 
and join with the American Institute of Che:aical 
Engineers in the formation of a new corporati.n t0 
build, operate, and maintain the new center. 

“We consider that this concludes the assign ent 
given us and we, therefore, consider that the Uom- 
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COMBUSTION ENGINEERING 





ADOPTS YARWAY SEATLESS 
BLOW-OFF VALVES FOR 
PACKAGE BOILERS 





Combustion Engineering, Inc. on this package boiler 
installation at the Orangeburg Pipe Plant in California, 
again includes Yarway Seatless Blow-Off Valves 

as part of the “package.” 


It’s a popular idea—and growing fast. All good package-type 
boiler installations are better when equipped with Yarway 
Seatless Blow-Off Valves. 


More and more boilermakers are standardizing on Yarways, 
and more and more boiler users are expecting the advantages 
of Yarway Blow-Off Valves on their package units. 


Get the full story on why more than 15,000 boiler plants use 
Yarway Blow-Off Valves, some for 30 to 40 years. 


YARNALL-WARING COMPANY Yarway Type "B" Seatless Tandem 


Blow-Off Valve. Note balanced 


106 Mermaid Avenue, Philadelphia 18, Pa. sliding plunger design with no 
BRANCH OFFICES IN PRINCIPAL CITIES -wotnting ony Soy Gee or teem. 


97.1407. BLOW-OFF VALVES 

























...the lifeblood of industry 


Utilize your water supply efficiently . . . eco- 
nomically . . . by equipping your distribution system 
with reliable, service designed WEINMAN Centrif- 
ugal Pumps. 


A Weinman Centrifugal Expert is a “Doctor of 
Pumps” . . . whose professional skill can keep your 
pumping system free from “circulatory ailments” by 
diagnosing and curing your pumping problems before 
they occur . . . insuring troublefree operation at re- 
quired pressures, and a constant supply at delivery 
points for industrial use or consumption. 


WEINMAN 2-stage 
horizontal split- 
case centrifugal 
pumps assure 
adequate heads 
and capacities 
for every 
industrial need. 





WEINMAN Pumps are backed by many years 
of pump-building experience . . . every WEINMAN 
installation is a custom installation, to handle your 
specific liquid-handling problems. A wide range of 
models are available for low and high head use. . . 
standard or non-clog . . . in required GPM capaci- 
ties to suit your industrial needs. Talk over your pump 
requirements with an expert ... a WEINMAN Cen- 
trifugal Specialist. Just write, wire or phone today. 


Representatives in principal cities 











Pittsburgh Offer Recommended 
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mittee of Five Presidents is hereby discharged.” 

The report was signed by Elgin B. Robertson, 
American Institute of Electrical Engineers, chair- 
man; Daniel V. Terrell, American Society of Civil 
Engineers; Lewis K. Sillcox, American Society of 
Mechanical Engineers; Leo F. Reinartz, American 
Institute of Mining & Metallurgical Engineers; and 
Chalmer G. Kirkbride, American Institute of 
Chemical Engineers. 


Vibration Isolators 
Replace Concrete Foundations 


Tests conducted in the plant of Pneumatic Drop- 
Hammer Co. by the Korfund Co., Inc. indicate that 
it is possible to install hammers without special 
concrete foundations or timber pads. 

In the tests, a standard model hammer, weighing 
21,000 lb, including a 900 lb falling ram weight, 
was mounted—without bolting—directly on four 
Korfund Steel-Spring Vibro-Isolators, one under 
each corner of the anvil. The isolators contain 
internal leveling screws which eliminate shims 
and simplify leveling. They were not bolted to the 
machine or to the floor and no special concrete foun- 
dations or timber pads, commonly installed under 
this model hammer, were used. An oscillograph was 
set up with the acceleration pick-up placed on the 
floor immediately adjacent to the isolators. For 
the tests, readings were taken to determine ampli- 
tude of the floor movements due to the impact. 

During operation of the hammer in a production 
type run, speed of production and quality of work 
were equal to that produced by a conventionally 
mounted hammer. With the pick-up right beside the 
hammer, operation produced no more recorded 
movement on the oscillograph than slapping the 
floor adjacent to the pick-up with a bare hand. With 
the hammer operating and the pick-up set on the 
floor approximately 12 ft from the hammer, the 
oscillograph did not record any floor vibration. 

Cost of the approximately 25,000 Ib of reinforced 
concrete usually needed for a conventional founda- 
tion is about $300 exclusive of labor and excavation 
costs. This saving alone more than pays for the 
steelspring isolators used in the test. 


States Push for Better 
Water Pollution Control 


New and stronger laws to curb water poll: tion 
from industrial wastes and municipal sewag« are 
currently being sought in a number of state in 
cluding a Missouri legislative proposal for the 
creation of a new state water pollution control b ard. 

The Missouri bill, sponsored by Rep. Robe ‘ ©. 
Smith, Jr., of Columbia, calls for an imme ‘ate 
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meet the family of 


Hoffman Engineered 
Industnal Products 


Each year more and more of the nation’s industries place their confidence in 
products engineered and manufactured by U.S. Hoffman. 


AIR APPLIANCE DIVISION 


Centrifugal Blowers and Exhausters 
Pneumatic Conveying Equipment 
Industrial Vacuum Cleaning Systems 
Continuous Metal Strip Driers 
“Smoothflow” Tubular Pipe and Fittings 


INDUSTRIAL FILTRATION DIVISION 


Machine Tool Coolant Clarifiers—Flotation, Mechanical and Magnetic 
Lubricating and Insulating Oil Conditioners, Filters and Vaporizers 
Solvent Recovery Systems—Vacuum Stills and Filters 


HYGRADE METAL FINISHING DIVISION 


Mechanized Metal Cleaning and Phosphatizing Systems 
Chemical Plating Equipment 
Electrostatic Spray Painting Equipment 
Paint Booths and Bake Ovens 
Filters for Phosphate and Plating Solutions 
Systems for Elimination of Stream Pollution 
Pressure Vessels and Weldments for Process Industry 


ORDNANCE EQUIPMENT DIVISION 


Pneumatic Conveying Systems 
High Efficiency Centrifugal Separators 
Stationary and Portable Vacuum Cleaning Equipment 
Process Equipment 
Pneumatic Systems for Radioactive Materials 


Keep your eye on the forward march at Hoffman. Let us make your problems 
our responsibility. 


U.S.HOFFMAN MACHINERY CORPORATION 


DEPT. C.E. 105 FOURTH AVENUE, NEW YORK 3, N. Y. 
MARSH 1955 
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study of the situation on the basis of which stand- 
ards of allowable pollution would be established. 
Permits for new industrial waste and municipal 
sewage disposal units would be issued, subject to 
revocation by the board if standards were not met. 

The proposed board would operate under the 
state Department of Public Health and Welfare 
and would be composed of the heads of health and 
welfare, conservation commission, resources and 
development, business and administration and agri- 
culture, and the state geologists. In addition, the 
governor would name four members, for four-year 
terms each, representing agriculture, industry, mu- 
nicipalities, and recreation. 

That New Jersey’s anti-pollution laws have teeth 
in them was demonstrated when Superior Court 
Judge Vincent S. Haneman recently imposed fines 
totaling $6500 against the borough of West Wild- 
wood and three of its councilmen for ignoring a 
court order to provide adequate sewage disposal 
facilities for that municipality. 

City officials in Ashland, Ky. recently conferred 
with consulting engineers on the proposed construc- 
tion of a sewage disposal plant to cost some $2 
million. The plant would be erected to comply with 
the Ohio River stream pollution control pact. The 


city may need two sewage plants, although pre- 
liminary plans call for the construction of one plant 
somewhere in the west end of the city and the use 
of interceptors and pumps to feed sewage to it. 

The sixth annual report of the Ohio River Valley 
Water Sanitation Commission, presented to the 
governors of the eight states which are joined in 
the Ohio River stream pollution control pact, showed 
that 45 percent of the population in the area cov- 
ered is now served by sewage treatment. An addi- 
tional nine percent will be served by treatment 
plants under construction, and 26 percent by plants 
plans for which are approved for construction. 

One of the major accomplishments of the Com- 
mission during the past year was the completion 
of engineering studies, public hearings, and the 
promulgation of requirements for sewage discharges 
in the entire 981 miles of the Ohio River. The regu- 
lations are set forth in seven standards, each apply- 
ing to a different section of the river. 

An important adjunct to the development of con- 
trol measures is the service being rendered by some 
150 representatives of major industries in the val- 
ley. They are grouped into seven industry-action 
committees and they are counselling with the Com- 
mission on abatement of industrial waste pollution. 

A special committee of aquatic-life experts is 
also completing recommendations to guide the Com- 
mission in safeguarding waters and is preparing a 
manual outlining data to be collected for prompt 
evaluation of the causes of fish kills. = 
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Oh) & f 


For Large O. D. 


You can depend on Posey to 
meet your requirements in 
large O. D. wrought iron pipe 
. . . and you can depend on 
Posey to turn out your job 
economically and on time. 


@ Wrought Iron Discharge Line, 60” O. D. 
and 34“ thick, recently fabricated by 
Posey for an eastern power station. 


aman 


@ Posey Wrought Iron 
Pipe is fabricated from 
plates conforming witi 
ASTM Specifications, 
Class A 42-52 T. 


@ Posey specializes i* 
large O. D. Pipe and Piling: 
of wrought iron, carbo: 
steel, low and high allo 
steel and alloy clad steel. 





WROUGHT IRON 
ad Ld 


For Sewage Outfall Lines, 
Water Intake Lines and 
Other Specialized Requirements 


Steel Plate Division 
New York Office: Graybar Bldg. 


ELEVATED TANKS e@ HORIZONTAL TANKS e STACKS 


PRESSURE VESSELS e@ DIGESTERS 


CARBON STEEL AND ALLOY STEEL PLATE FABRICATION 


POSEY IRON WORKS, INC. 


Lancaster, Penna. 
Established Since 1910 
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Permanently grounded for complete protection 


Just as important as the equipment that goes into a new utility or sub station is the pro- 
tection of that equipment. Grounding of every unit is an important part of that protection. 
For the best GROUNDING system possible, specify CADWELD electrical connections. 
They are permanent, cannot loosen or corrode and have a greater current carrying 


capacity than the conductor itself. 


CA DW ELB.. 


Erico Products, imc. 


2070 E. 6ist Place ° Cleveland 3, Ohio 
IN CANADA: ERICO INCORPORATED, 3571 Dundas St., West, Toronto 9, Ontario 
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REEVES Vari-Speed Motodrives provide the exact speeds required for 
maximum production and efficiency on this bank of six Waterbury-Farrel 
cold heading machine installation in the P. R. Mallory plant in Indianapolis. 


Your machines will produce 
more at less cost with — 


REEVES 


Variable Speed Control 


@ Whether your production problems involve manual or auto- 
matic operation . . . REEVES complete line of Variable Speed 
Drives and Controls will deliver the exact speed required for each 
operation, each operator, under every changing condition of 
method or material. REEVES Speed Control is positive and ac- 
curate to a/fraction of an RPM. 

Let a RE&VES Speed Control Engineer show you how you can 
make your mathines . . . your operations . . . more efficient, more 
economical, more. profitable—now! Write today for complete 
details. Specify CE16-L. 


Only REEVES offers you a complete line of 
Variable Speed Drives and Automatic Controls! 


MOTODRIVE combines 
motor, speed varying 
mechanism and reduc- 
tion gears in single, com- 
pact unit. Speed varia- 
tions 2:1 to 6:1. Sizes to 
40 hp. Also available in 
fractional sizes with 10:1 
ratio. 


REEVES PULLEY COMPANY 
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VARI-SPEED MOTOR PUL- 
LEY converts any con- 
stant speed motor to an 
accurate, variable speed 
drive with 4:1 ratio. Rug- 
ged, dependable— 
Sizes to 15 hp. VARI- 
SPEED JR. available for 
light machinery. 


VARIABLE SPEED TRANS- 
MISSION for providing in- 
finite, accurate speed 
flexibility over a wide 
range—2:1 to 16:1. Es- 
pecially adaptable for 
heavy duty application. 
Fractional to 87 hp. 


AUTO-PNEUMATIC CON- 
TROL with linear output 
speeds is but one of a 
complete line of avto- 
matic controls designed 
and engineered to oper- 
ate your machines more 
efficiently, more profit- 
ably, automatically. 


« COLUMBUS, INDIANA 





A Matter of Ethics 


CoNSULTING ENGINEER will pay 
$25.00 for each published example 
of problems of professional ethics 
sent in by readers. 


Another $10.00 will be paid for 
the best discussion of the problem 
published below. 


Address letters to: The Editors 
ConsuLTInc ENGINEERS, St. Jo- 
seph, Mich. 


A GROUP of consultants with 

excellent political connec- 
tions were retained for the design 
of a water supply — flood control 
dam as part of a combined state- 
municipal conservation program. 
In the course of this work they 
requested, and were supplied 
with, technical information on gate 
hoisting and auxiliary equipment. 
The regional sales representative 
for a leading manufacturer of such 
equipment was especially helpful 
to them. 

The process was perhaps sub- 
conscious, but to avoid the delay 
and effort required for a full sur- 
vey of competitive equipment 
(plus the abstraction process 
needed to produce general de- 
scriptions that could be filled by 
all manufacturers) word-pictures 
of the cooperating company’s 
products found their way into the 
official published specifications. 

When bids were called for, the 
manufacturer’s agent principally 
concerned (an old and knowing 
participant in these matters) real- 
ized that his firm could give con- 
siderable inside help in the prep- 
aration of bids. Choosing the con- 
tractor who appeared to be in the 
best position to get political pref- 
erence, and who happened to be 
a long-term user of the company’s 
products, the sales engineer of- 
fered his assistance in writing ‘he 
relevant sections of the bid. In 
return he only asked for sigred 
orders in advance of the bidd'»g, 
to be torn up if the bid were ot 
successful. 

Recognizing the peculiar c n- 
cidence of specifications and id 
sections, the contractor cheerf: ily 
if not joyfully accepted the re} °e- 
sentative’s proffered assista: °e. 
The manufacturer’s representa‘ ve 
then prepared the bids and fi 
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This hefty drag line is used to break 
ard load ferromanganese which is 
made by the Blast Furnace Depart- 
ment of U.S. Steel’s Duquesne Works. 
F.rromanganese is extremely hard 
rd dense, so the bucket teeth must 
ave exceptional resistance to im- 
‘t abuse and abrasion. 


Nhen we bought this machine, the 

nufacturer used the best steel then 
ilable for the job. But still the 

th broke easily — and lasted for 
y 4 to 8 hours of operation. Re- 
cement down time was frequent 
expensive. 


USS “T-1” Steel 
in Drag Line Bucket Teeth 
increased service life ten times 


Just as an experiment, we tried 
our new “T-1” Steel in this rugged 
application. It worked beautifully. 
Instead of 8 hours, we are getting 
80 hours of service from each set of 
teeth — ten times more. Down time 
and replacement costs are about a 
tenth of what they used to be. Natu- 
rally we'll continue to use “T-1” 
Steel in this job, in the entire bucket 
as well as the teeth. 


USS “T-1” Steel can cut costs for 
you in a wide variety of applica- 
tions. Write for detailed facts and 
figures. 


THE TEETH in this drag line bucket now are 
fabricated from 3” sections of USS ‘“‘T-1” 
Steel. Teeth are flame-cut, bolt holes are 
drilled, then teeth are water quenched and 
tempered to a surface hardness of 388 to 
401 Brinell. No all-over machining is re- 
quired, as it was previously. Flame cutting 
does not cause steel to crack. ““T-1” cuts 
costs, saves time, improves performance. 


USE “T-1’’ AT HIGH TEMPERATURES. New USS 
“T-1” Steel has good creep rupture strength 
up to 900° F. It is being used in heavy-duty 
parts that operate at high temperatures. 


USE “T-1’’ AT LOW TEMPERATURES. This same 
steel is amazingly tough at sub-zero tem- 
peratures. In pressure vessels, it has sur- 
vived impacts of 2,000,000 ft. Ibs. at 38 de- 
grees below zero F. In addition, it has good 
resistance to impact abrasion. 


USE “T-1" TO CUT FABRICATING COSTS. 
You have a yield strength of 90,000 psi. in 
“T-1” yet you can weld or flame cut this 
steel without pre- or post-heating. Your 
welds will develop the full 90,000 psi. And 
you can fabricate parts either in the shop 
or the field—wherever it is more convenient 
and less costly. With “T-1” Steel you can 
save money or improve design—sometimes 
both—in bridges, pressure vessels, heavy- 
duty trucks, excavating machines, mine 
cars, high speed rotating machines, steel 
mill equipment, and stamping and forging 
presses. 


UNITED STATES-STEEL CORPORATION, PITTSBURGH + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 








TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. © UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK s 


USS “T.1" CONSTRUCTIONAL ALLOY 
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” DEPENDABLE, 


JOHNSTON PUMPS offer 


many advantages 


Look at This 
Compressor Station 
Job, for example... 


These two Johnston 
Close-Coupled Pumps 
are recirculating 130°F. 
water through a cooling 
system at an Oklahoma Natural Gas 
Company pipeline compressor station. 
Installed in September, 1950, these 
units are 5 horsepower, single stage, 
10 inch pumps with open line shaft 
and 5% feet of 6 inch discharge column. 
Each unit delivers 600 gallons per min- 
ute against a head of 30 feet. 
Engineers of Oklahoma Natural Gas 
Company wanted more than high effi- 


GRU ROSS Gi SOG AGN Ne ee oor « Ca fae GE Me 


JOHNSTON 


PUMP COMPANY 


Bin “Ki 
Pasadena 15, California 


Name 


City 


ciency out of the pumps for this job. 
They wanted pumps that would give 
no priming problems, that would be 
easiest to maintain and would require 
as little floor space as possible. 


The Johnston Pump Dealer in Tulsa 
recommended the pumps that were 
finally selected for this job, because 
they met all the requirements BETTER 
than any other pump. 

For complete information about 
Johnston Pumps and the name of 
your nearby Johnston Dealer, mail 
the coupon today. 


+. + + +. 


C) Please Send Bulletin CE-35 
C) Have Representative Call 


am 
EFFICIENT 





Address 





Zone__State 
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out order forms for all the equip- 
ment specified. (These were to be 
signed and returned to him if 
the contractor received the bid.) 

A final bid utilizing the brand 
names from the manufacturer’s 
catalog was then submitted, was 
accepted, and the purchase orders 
were executed. Other bidders 
were out in the cold, but the 
agent had a neat commission of 
over $100,000, the contractor had 
a sure job with a profit of a mil- 
lion or more dollars, and the de- 
sign engineers had their project 
well on the way to completion. 
Under these circumstances, every- 
body was happy except the other 
bidders, and perhaps the public, 
had the public known. 

Were the consultants unethical 
in their handling of this product? 

What are minimum require- 
ments for drawing up competitive 
specifications? = 





ERNST 


SIGHT FLOW INDICATORS 
“See What Goes On Inside” 

4 For insertion into pipe 

FOR EVERY APPLICATION 


BRONZE, IRON, STEEL, 
STAINLESS STEEL 


Cylinder with 
Impeller 
FIG, 17-28 
Cylinder 


FIG. 215 
Flanged 


FIG. 212 
Visibility 
Welding 
Neck or 
Screw 


FIG. E-57 
Double 
Window 


FIG. E-811 FIG. E-1810 
Rotating Wheel Typ 


Flapper 
All sizes up to 6” Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 





LIVINGSTON, N. J. 
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another 
Detroit 
RotoGrate 
Stoker 

for 
Manitowoc 


Wisconsin 








scans 


‘Power Plant 


lanitowoc Municipal 
R_ E. Cannard, General Manager 
cd Chief Engineer 


JETROIT STOKER 
COMPANY 


General Motors Building—Detroit 2, Michigan 
‘istrict Offices in Principal Cities e Works at Monroe, Michigan 


MARCH 1955 


In 1950 the Public Utilities Commission of the City 
of Manitowoc installed their first Detroit RotoGrate 
Stoker with a 175,000 pound per hour Wickes steam 
generator. 


This installation has been so successful that the 
Utilities Commission has ordered a second Detroit 
RotoGrate Stoker to fire another Wickes steam gen- 
erator of 200,000 pound per hour capacity to be 
installed adjacent to the first unit. Either Ohio or 
Indiana coal is used. 


Detroit RotoGrate Stoker is an advanced design of 
spreader stoker with grates that move slowly for- 
ward continuously discharging ash at the front. 
Burns a wide range of Bituminous coals or Lignite 
without special preparation, also hogged wood or 
bark and other refuse fuels. 


Efficiency and burning rates are high with either 
steady or rapidly fluctuating loads. Parasite power 
is low. Combustible content of ash is usually less 
than 2%. 


Get complete data on Detroit RotoGrate Stokers. 
Recommendations and Bulletins supplied without 


obligation. 
6852 
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Available with 
Explosion Proof 
Ulvmination. 


Compensated Mano- 
metric Gage meets 
new interpretation 
of the boiler code 
for WSP of 900 psi 
or higher. 


You get full 180° visibility . . . so you 
can read the liquid level from any point from 
which you can see the gage . . . with the 
New Convex Scale now available on Jerguson 
Truscale Remote Reading Gages. Scale mark- 
ings are directly on the convex face and the 
indicator goes clear around the convex surface. 
You can stand at one end of the control room 
and instantly check your whole line up of 
Truscale Gages. 


Jerguson Truscales give you instant remote 
readings of liquid levels of waste heat boilers, 
tanks, etc. . . . with the amazing accuracy of 
Y, of 1% of scale reading. And with the New 
Convex Scale you make these readings from 
any angle . . . accurately, without distortion. 
Truscales also available with lights, horns and 
Truscale Repeaters. 


Write today for complete data on 
Truscale Gages with the New Con- 
vex Scale. 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass, 


Offices in Major Cities 
Bailey Meters & Controls, Ltd., London, Eng. 
Controle Bailey, Paris, France 
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* New officers of the American In- 
stitute of Consulting Engineers are: 
president, Francis S. Friel, Albright 
& Friel, Inc.; vice presidents, Clin- 
ton D. Hanover, Jr., Hardesty & Han- 
over, and Carlton S. Proctor, Moran, 
Proctor, Mueser & Rutledge; secre- 
tary, T. T. McCrosky, consulting en- 
gineer; treasurer, George C. Diehl. 


* Frank E. Cummings has been 
made a partner in the firm of Drake, 
Startzman, Sheahan & Barclay. 


* The American Society of Mechan- 
ical Engineers has elevated three 
men to the rank of Fellow: Montrose 
K. Drewry, chief engineer of power 


plants, Wisconsin Electric Power Co.; 
Harry R. Kessler, manager of the 
New York office of Republic Flow 
Meter Co.; and James M. Landis, 
chief power engineer, Bechtel Corp. 


* John W. Tyler is appointed staff 
engineer, American Engineering Co. 


% The Peter F. Loftus Corp. an- 
nounces election of Carroll T. Sin- 
clair as vice president. He will direct 
design and consulting engineering 
activities of the utility division. 


* T. C. Williams, executive vice 
president, Stone & Webster Engi- 
neering Corp., is elected president of 





New Slip-Proof Design makes 


SERRATED GRATING safe 
WHERE GOOD TRACTION IS IMPORTA T 


Indoors or out, for area gratings in sidewalks, incli od 
walkways, fire escapes—wherever safe-footing is im) »T- 
tant, this one-piece, resistance-welded grating will pro. de 
safer working conditions. It’s tailor-made to your requ ¢- 
ments. Write for descriptive Catalog CE-35. 


FREE SAMPLE 

We'll send this handy 
paper weight if you re- 
quest it on your com- 
pany stationery. 


4015 East Seventh Avenue e 


Standard Steel Spring Divisi 


ROCKWELL SPRING AND AXLE C€ 


Gary, Indi 
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Power failure 
ho longer threatens 


Attleboro’s water supply 


Not long ago, frequent power failures stopped vital 
city water pumping in Attleboro, Mass. Experiencing 
five or six such failures per year, city officials acted to 
assure the community a continuous water supply. They 
installed a generator set powered by a heavy-duty 
Superior Diesel model 40-S-8 to provide power during 
such failures. 

As Mr. Russel F. Tennant, Supt. of Public Works, 
Stated...they needed an engine that would “‘stay in there 
and deliver!” It didn’t take long to realize the value of 
their new Superior Diesel. When hurricane “Carol” hit 
Attleboro last year, causing a million dollars worth of 
damage, the central station power was lost almost im- 


This Model 40-S-8 Superior Diesel is rated at 435 hp at 900 rpm. 
It protects Attleboro’s 24,000 citizens by being ready to supply their 
water needs, including fire protection, for long periods of time. 


mediately. Superior power went right into action. 

For two full days this Superior carried the entire 
load for pumping and building lighting. Result: “All 
operating routine was carried through splendidly.” 
In referring to this emergency situation Mr. Tennant 
said, ““. . . we certainly are proud and of course re- 
lieved, toown this engine and generator of proven worth.” 

Whatever your power generation requirements, be 
sure you have all the facts on National Supply’s com- 
plete line (4 to 1765 hp) of Superior, Atlas and Lister 
Diesels. Write or call Engine Division offices in Spring- 
field, Ohio, or contact the nearest sales and service 
point listed below for complete information. 


THE NATIONAL SUPPLY COMPANY 








ENGINE DIVISION punt and GENERAL OFFICES: SPRINGFIELD, OHIO 








SALES AND SERVICE POINTS: Gloucester, Massachusetts * Houston, Texas * Fort Worth, Texas * San Diego, California 
Oakland, California * Terminal Island, California * Ketchikan, Alaska * Washington, D.C. * Chicago, Illinois + Portland, 
Oregon «+ Astoria, Oregon ® Casper, Wyoming © St. Louis, Missouri * Halifax, Nova Scotia * Vancouver, B.C. * Park 
Rapids, Minnesota * New York, New York © Seattle, Washington * New Orleans, Louisiana ¢ Pittsburgh, Pennsylvania 
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National Constructors Association. 
Other officers are: vice president, C. 
D. Haxby, Rust Engineering Co. and 
secretary-treasurer, C. B. Brunson. 


* Walter E. Blomgren has retired as 
assistant chief engineer of the Bu- 
reau of Reclamation, U. S. Depart- 
ment of the Interior. He is opening 
a consulting office in Denver special- 
izing in irrigation and drainage de- 
velopment here and abroad. 


yr i , 
¢ (—_ all rg : 4 * P. L. Griffith is appointed director 
a oe : of industrial development for Walter 

y } +} e Kidde Constructors, Inc. 


GRIFFITH McCOY 


* Rust Engineering Co. has named 
C. Dana McCoy as New York man- 
ager and international director. 


% The firm of Seelye, Stevenson, 
Value & Knecht, Consulting Engi- 
neers, announces admission to part- 
nership of Gilbert D. Fish, A. Roger 
Kelly, Erik B. J. Roos, Stephen D. 
Teetor, and Harold S. Woodward. 


* Franklin C. MacKrell, a _ vice 
president of Stone & Webster Engi- 
neering Corp., is appointed district 
' : o manager in charge of the Chicago 
You can’t weigh coal a | office. He succeeds Louis H. G. Bous- 
in any scale until you caren who retired last year. 
get it through the inlet. 
Richardson engineers “™ 
have concluded that the 
only sure way to keep wet, fine 
coal flowing—without shakers or 
vibrators—is to make that inlet BIG ENOUGH. 
So they opened up the “wasp waist” to a full 24” x 24”, and 
around it they built the best coal scale it was possible to 
develop from fifty years’ experience, the Richardson H-39. 
If you’re interested in maximum coal scale efficiency at. 
wholly reasonable cost, specify a 24” x 24” minimum, and 
know that your coal will flow. That is the starting point from . ; . ' 
which the H-39 is soundly engineered in every feature, every she Pennsylvania Society of -’ro- 
P : 7 essional Engineers has nomin:ted 
detail. It’s built as a coal scale should be, from the inside out, Harry A. Kuljian, president of The 
with a full 4 square feet of inlet. Get all the details, mechanical Kuljian Corp., as “Engineer of 1°54.” 
specifications, and drawings in Bulletin 0352. He is cited for outstanding en- 
gineering achievements as a °on- 


RICHARDSON SCALE COMPANY | SUltant, designer, and engin er 
builder of world-wide stature. 
Clifton, New Jersey 


Atlanta * Boston °* Buffalo * Chicago * Bert L. Snell is appointed vice 


ny Aa —— ry Fwy president of Luria Constru ‘ion 
burgh * San Francisco * Wichita * Montreal | Corp., construction affiliate o* the 


Toronto * San Juan * Havana * Mexico City Luria Engineering Co. 


MacKRELL 
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All management executives, plant, de- 
velopment and consulting engineers, 
and purchasing agents should have this 
information. Be sure and write today 


for details on Springfield coal-fired 
package generators ! 


SPRINGFIELD BOILER CO. 


FOUNDED IN 1890 


Division OF John W. Hobbs Corporation 


1967 EAST CAPITOL AVENUE SPRINGFIELD, ILLINOIS 
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range of 15 to 35 cps, proportional to the applied 
millivoltage. 

The generated frequency from the transmitter is 
sent through the transmission channel to a receiver 
that converts the frequency to millivolts again. 
Indication or recording at transmitter or receiver 
locations is accomplished by measurement of the 
millivolts with a self-balancing electronic potentiom- 
eter. Because the frequency-millivolt relationship 
is linear, one recorder can totalize the readings re- 
ceived from several transmitters. 

Another frequency type of telemetering system 
involves essentially the same component arrange- 
ment for similar applications, though it differs in 
principle. The variable to be measured is translated 
into an electrical value that is applied to the telem- 
eter transmitter. Incorporated in the transmitter 
are watt-hour elements linked to a common shaft 
whose speed of rotation deviates from a common 
base speed in accordance with the magnitude of the 
electrical input. Through the use of a notched disc 
attached to the shaft, plus a light and a photocell, 
the speed of rotation is converted to a signal whose 
frequency is proportional to the measured variable. 
The system operates over a 6- to 27-cps range. Here 
again, the system is linear and readings of several 
transmitters can be totalized on one recorder. “~ @ 


avalier 


RESORT MOTEL 
Florida living at it’s best 


Oceanfront luxury with complete 
informality — Rooms, Apartments, 
Efficiencies — Private Beach and 
Pool — Coffee Shop, Cocktail 
Lounge — Fully air-conditioned — 
Free protected parking — Nightly 
entertainment, Card Room, T-V. 
Reasonable rates. 





Write today for 
illustrated folder. 


ON THE OCEAN 
175TH ST. & COLLINS AVE. 


MIAMI BEACH 





Electromagnetic Pumps 


—Starts on page 4F 


bearings or seals to replace. The only problem is that 
of corrosion of the pump by the liquid being pumped. 
While this problem is serious with certain fluids, it is 
no more serious in the pump than in other sections 
of the conduit. 

It may well be noted that leakage can be elimi- 
nated by the use of a canned-rotor pump, which uti- 
lizes a motor having the rotor sealed within the pipe. 
This design eliminates the shaft seal but does not 
eliminate the bearings. However, it has been found 
that in some applications, the metal being pumped 
can serve as the lubricant for the bearings. In event 
of failure of the rotor of a canned-rotor pump, the 
casing must be opened for repairs, and this may pre- 
sent serious problems if the fluid being pumped is 
radioactive. 

At present, the principal disadvantage of the elec- 
tromagnetic pump for the handling of conducting 
materials is probably its low efficiency. However, 
studies are being made of methods for improving the 
efficiency. Power losses in the walls of the conduit 
are reduced by making the conduit walls thin and 
utilizing a material of high electrical resistivity when 
possible. Fringing losses in the magnetic field are 
being reduced by improvements in design. Baffles can 
be used within the conduit to improve the field and 
to reduce eddy currents. In some instances, the effi- 
ciency can be improved by altering the aspect ratio 
(ratio of depth to width) of the conduit at the ef- 
fective section. Vibration may occur in an a-c elec- 
tromagnetic pump and cavitation may develop in 
certain designs. In critical installations these possi- 
bilities must be checked and, if possible, eliminated 
since either one may lead to rupture of the conduit. 

Designs are continually being improved as a re- 
sult of research, the use of more effective materials, 
and better arrangement of those materials. It is now 
apparent that the electromagnetic-type pump is tak- 
ing its place in industry as a unit that for some appli- 
cations is superior to conventional pumps. or 
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Wt leit! 
A TRUE VINYL MASTIC! 

















Complete protection in a single coat—10 mils thick. 


Amercoat No. 87 will cut your maintenance costs because 
one coat gives you the thickness and protection previously 
available only through the application of multiple coats. 


Amercoat No. 87 is the brand new solution to an old 
problem, for it combines the time-tested chemical and 
weather resistance of a vinyl with the extra thickness that 
was heretofore available only in conventional mastics. 


Amercoat No. 87 is easily applied with standard industrial 
spray equipment. Only one cross-spray coat, over a primed 
surface, is required for complete protection. Because’ 
Amercoat No. 87 is a true vinyl, it is not limited to black, 
but is available in a variety of colors. 


You can save up to 50% of your labor costs with Amercoat’s 
new vinyl mastic No. 87. We will be pleased to send 
you a bulletin describing this new coating in detail. 


Protected with 
Notice that the sharp bolt threads, welds Amercoat 87 4 primer only 


and sharp corners are completely 
protected with one coat of 
Amercoat No. 87—10 mils thick! 


CORPORATION 


Dept. Ss, 
4809 Firestone Blvd., 
South Gate, California 


EV/ ‘STON, ILL. © KENILWORTH, N.J. © JACKSONVILLE, FLA. * HOUSTON, TEX. 
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(‘ton Xchange 





SOFT WATER 


FOR BOILERS 


..-A PLACE YOU CAN USE 
EXPERIENCED ADVICE 





The familiar process of softening “hard” 
water for make-up in low pressure boilers 
has undergone some interesting changes 
in recent years. In the first place, with the 
rapid development of ionXchange pro- 
cesses, several groups of completely-new 
resins have become available — to make 
water-softening more complete, more 
efficient, and more economical. In the 
second place, there are now several 
different “softening” processes available, 
each producing different dissolved com- 
pounds in the effluent, and each having 
its particular purposes and applications. 


WE WERE AMONG THE FIRST 
TO DEVELOP ION-EXCHANGERS 


Finally, the mechanical design of the 
systems has undergone important changes, 
with the great increases in resin capacities 
and the various new materials now in use. 
Our experience with ionXchange starts 
with the year that practical resins were 
first introduced, and covers a wide variety 
of successful installations. This experience 
is available to you to help improve your 
water-softening operations. Just drop a line 
to... 








Personal copies of booklets can be obtained by writing directly to the manufacturers 


“SunTROL Guiass Biock For ReE- 
DUCTION OF GLARE AND Heat,” eight- 
page booklet, shows in detail the 
physical performance of the glass 
blocks, illustrating the principle of 
Suntrol—a pale green diffusing 
screen that helps to reduce intensity 
of glare and heat. Pittsburgh Corn- 
ing Corp., Dept. CE, One Gateway 
Center, Pittsburgh 22, Pa. 


“A-C-D-C ExpanpEep SCALE 
PANEL VOLTMETERS,” four-page bul- 
letin 116, describes meters whose 
scales include only the range of in- 


terest; the rest of the scale has been 
discarded entirely for greater ex- 
pansion, ease, and accuracy of read- 
ing. The booklet includes informa- 
tion on the new 2% in. panel meter 
and the whole new line of d-c me- 
ters. Arga Div., Dept. CE, Beckman 
Instruments, Inc., 22 Pasadena Ave., 
South Pasadena, Calif. 


Tue Latest Copper and copper- 
alloy specifications are listed in 
tabular form in 24-page reference 
manual B-34R. The index is divided 
into two sections: a list of the most 











ILLINOIS WATER TREATMENT CO. 
a 
ion Xchange 


833 CEDAR ST. 
ROCKFORD, 
ILLINOIS 


NEW YORK OFFICE: 141 E. 44TH ST., NEW YORK 17, WN. Y. 


CANADIAN DIST. PUMPS & SOFTENERS, LTD. LONDON, ONT. 











Modern Design j.- #. 


MODERN COAL 


The Fairmont Coal Bureau has made available to consulting engineers 
and equipment manufacturers a TYPICAL DESIGN for the small in- 


ial steam plant. Prepared as a guide 


to good engineering it 


achieves maximum economy of investment and engineering costs, while 


featuring: 


@ Fuel flexibility 
@ High efficiency 
@ Low fuel costs 
@ Minimum labor requirements 


@ Cleanliness, Automaticity, 
Reliability 


Fairmont Pittsburgh Seam Coal is the MODERN COAL, Enormous reserves and inherently 
favorable mining ee ane ample — low production cost. Modern 
e 


mining and preparation facil 


Ss assure uniform q 


Fairmont Coal Bureau engineers are freely available to help you solve fuel and com 
bustion problems. Write for Tecimical Reference Bulletins and other valuable publications 


FAIRMONT COAL BUREAU 


Dept. CE, 122 East 42nd St., New York 17, N. Y. 


tl 
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WROUGHT 
IRON PIPE 
CATALOG 


ant Pipe 
ry 


A.M. BYERS COMPANY 


..»« Complete 


facts and figures 


The NEW Byers Wrought Iron Pipe Catalog wraps 
up between covers complete facts and figures on 
wrought iron pipe and tubular products. 

You'll find: 


. information on the characteristics of wrought 
iron and why it resists corrosion and vibration 
longer 

. 2 complete section on wrought iron’s physical 
properties 

. Catailed instructions on how to specify plus a 
I' st of wrought iron standards and specifications 

. Froper ordering methods so you get exactly 
v iat you want for the job 

. £ neral notes on mill standards 

. cc nplete tables on every type of wrought iron 
p .e, conduit, cold drawn tubing, with detailed 


BYERS 
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data on sizes, dimensions, weights, mill test 
pressures 
. helpful tables on decimal equivalents for cal- 

culating; dimensions of pipe in fractions of an 

inch; conversion factors 
Important, too, is the organization and arrangement 
of this material. The catalog’s format makes charts 
and tables easy to find, easy to read and follow. 
You’ll like the way the plastic spiral binding keeps 
the catalog flat while you use it... important with 
a 52 page catalog. 

Your copy is ready. Write for it today! 

A. M. Byers Company, Pittsburgh, Pa. Established 
1864. Boston, New York, Philadelphia, Washington, 
Atlanta, Chicago, St. Louis, Houston, San Francisco. 
Export Department: New York, N.Y. 

Available throughout the world. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY STEEL PRODUCTS 
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generally used alloys with appli- 
cable specifications of the various 
national engineering societies and 
government agencies; and a list of 
specifications in numeric order with 
a brief description of the material. 
The American Brass Co., Dept. CE, 
Waterbury 20, Conn. 


“VERTICAL INDUSTRIAL SERVICE 
Pumps,” 15-page bulletin B-505, de- 
scribes three basic pump production 
designs: standard service type and 
heavy duty service type, both of 


which can be applied to pumping of 
clear water and alkaline liquids; and 
the special service type for pumping 
hydrocarbons and other process liq- 
uids. Peerless Pump Div., Food Ma- 
chinery and Chemical Corp., Dept. 
CE, 310 W. Ave. 26, Los Angeles 31. 


ANNUAL LISTING OF PUBLICATIONS 
from the Massachusetts Institute of 
Technology includes titles of peri- 
odical publications, book reviews, 
and technical reports written by 
members of the MIT faculty and staff 
during the year ending July 1, 1954. 
The 80-page booklet also contains a 
complete index of authors of all 





“Pump liquid materials safely, 


efficiently, economically with 


BLACKMER HAND PUMPS" 


Now you can 
get Blackmer 
quality in both 
rotary and 
piston type =: 
hand pumps 





| 
aan 


— 














The same Blackmer quality control that has brought 
you high quality rotary pumps for dispensing, trans- 
ferring and refueling jobs is built into the new 
Blackmer Fluidmaster hand pump. The Blackmer 
name on any pump is your assurance of top per- 


formance. 


The FLO-MASTER 


Orany 
BLADER liquid materials hand 
Ly M 2% | 


BLACKMER PUMP COMPANY, GRAND RAPIDS 9, MICHIGAN 


DIVISION SALES OFFICES 
NEW YORK ¢« ATLANTA « CHICAGO e GRAND RAPIDS e DALLAS « WASHINGTON e SAN FRANCISCO 


See Yellow pages for your local sales representative 
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titles. Office of Publications, Room 
7-204, Dept. CE, Massachusetts In- 
stitute of Technology, Cambridge 339, 
Mass.; 50¢ each. 


Urtmiry Birowers — Dimensions, 
specifications, and performance data 
on the non-overloading utility blow- 
ers with backward curved blades 
are presented in easy-to-use form 
in 47-page bulletin BC-11. Hart- 
zell Propeller Fan Co., Dept. CE, 
Piqua, Ohio. 


WHITEPRINTERS — Four-page bul- 
letin 65S2 tells how the compact 
P&H SpeedMaster ammonia-dry and 
moist-process whiteprinters provide 
maximum efficiency in minimum 
space, make it easy to print and de- 
velop exact copy black-line and col- 
ored-line whiteprints in volume as 
needed. P&H Sales Corp., Dept. CE, 
5640 N. Western Ave., Chicago 45. 


“MopELs FOR PropuctTion Lungs,” 
four-page folder, points out the ad- 
vantages of using layout models 
and explains how this company has 
been able to produce models for half 
the price usually considered stand- 
ard. It explains how to get a model 
estimate and how to reproduce model 
arrangements on blueprints. Indus- 
trial Models, Inc., Dept. CE, 2311 
Sconset Rd., Wilmington 3, Del. 
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“CHECK THE Facts,” 12-page book- 
let B-2401, points out 100 character- 
istic facts of the new line of Reliance 
totally-protected a-c motors. In- 
cluded is a classification of signifi- 
cant points common to all Reliance 
a-c motors with a further break- 
down of information specifically per- 
taining to the protected and enclosed 
motors. Reliance Electric & Engi- 
neering Co., 1088 Ivanhoe Rd., Dept. 
CE, Cleveland 10, Ohio. 


TesTiInc EquipMeNt— A full line 
of apparatus for engineering ‘ests 
of soils, concrete, asphalt, and :on- 
struction materials is presente in 
104-page catalog 55. Included are 
suggested laboratory layouts with 
equipment lists for soils, con: vete, 
and asphalt laboratories. So: ‘est, 
Inc., Dept. CE, 4520 W. North . ve., 
Chicago 339, IIl. 


“Wroucut Iron FoR HIGH VAY 
ConstrucTION,” eight-page bo «let, 
is designed to help highway of zials 
and engineers select material. for 
use in corrosive highway ser -cés. 
Photographs show road and b 
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PLANT OWNER 


@ ‘'Cleaver-Brooks boilers are tops 
in fuel economy! Forced-draft, four- 
pS Pass construction and 5 sq. ft. of 

heating surface per boiler H.P. 
assure me 80% operating efficiency 
when firing with oil."’ 
















CONTRACTOR 





@ ‘‘Boilers are shipped ready to 
install. With service lines in, my 
crews have boilers ready for op- 
eration in 24 hours or less after 
delivery. No foundation or stack 
problems. Cleaver-Brooks furnishes 
starting service, too."’ 













Installation at Square ‘‘D’’ 
Company, Milwaukee, Wis. 
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CLEAVER-BROOKS 
SELF-CONTAINED BOILERS HAVE 
THE FEATURES EVERYONE WANTS! 














ARCHITECT 





ly simplifies boiler room planning 
— gives owners maximum use 
from each square foot of space. 
Gives me flexibility to make best 
use of low head room conditions."’ 















.. «which feature would he most important to you? 
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@ “Oil, gas and combination oil/ 
gas firing lets me recommend 
Cleaver-Brooks boilers for installa- 
tion anywhere. Exclusive burner de- 
sign makes it possible to inter- 
change gas/oil firing in 10 seconds, 





@ ‘Self-contained design certain- 












OPERATING ENGINEER 


bi 6 gas th decal F df @ ‘'Cleaver-Brooks boilers sure 

~~ < . Sao) Seve we are simple to maintain. No more 
fluctuating steam demands, from s smoke, ashes, clinkers or messy 
full load down to 30% of rating. boiler - room : conditions. What's 
Automatic burner controls assure more, | get performance | can 
instant firing. | call that real de- count on — bocked by factory 
pendability. and on-job tests."’ 


8 SF 98 2 ae: 
SMASH - 
isdbesthcededaductt 
PE we oe 


HESE are just a few of the many outstand- 
ing features that have made more than 
15,000 individual Cleaver-Brooks self-con- 
tained boilers first choice for commercial, 
institutional and industrial applications. Get 
in touch with your nearest Cleaver-Brooks 
representative for complete facts, or write 
for catalog AD-100. Cleaver-Brooks Co., 
Dept. B, 321E. Keefe Ave., Milwaukee 12, 
Wis., U.S.A. — Cable address: CLEBRO — 


Milwaukee — all codes. 


Cleaver é¢ iy Brooks 


“It’s NEW — get the facts on the CB boiler 
— write today!’ 





BOILERS — STEAM OR HOT WATER — FOR HEATING OR PROCESSING IN SIZES FROM 15 TO 500 HP, 15 TO 250 PSI. 
NOW — FIRST SIZES OF THE CB BOILER ARE MADE IN CANADA, TOO. 














24 Hour Dependability 
JOHNSON Right Angle DRIVES 


Municipal and Industrial Coverage 


For Water Supply - Flood Control - Sewage 


TYPE 


DESIGN 


Engine and Turbine Driven Hollow and 


Combination and Dual 


Solid Shaft 


Illustrated Engineering Catalogs On Request 


JOHNSON GEAR & 


MANUFACTURING Co. 


Main Offices and Works + Berkeley 10, California 














Look at the load carried by these four NEFF & FRY Bins 


All of the bridgework, with machin- 
ery, atop these bins is carried by the 
silos themselves without extra sup- 
ports. What’s more, the four bins, if 
filled, can hold about 3,000 tons of 
coal. 

This strikingly proves the load- 
bearing strength of NEFF & FRY 
storage bins, which is due to the de- 
sign and stamina of the Super- 
Concrete Staves in the walls. 


Our bins are used in the industrial 
areas of North America for handling 
and storing a great variety of flowable 
bulk materials, the most frequent be- 
ing alumina, cement, clay, coal, ore, 
lime, grain, sand, and wood chips. 

The facts about NEFF & FRY bins 
are briefly told in our interesting 
folder, “Bins With the Strength of 
Pillars.” A copy is yours for the ask- 
ing without obligation. 


THE NEFF & FRY CO. © 302 Elm St., © Camden, Ohio 


Not exported except to Canada and Mexico. 


SUPER-CONCRETE 


STAVE STORAGE BINS 
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applications in which wrought iron 
pipe and plate are presently serving. 
A. M. Byers Co., Dept. CE, Clark 
Bldg., Pittsburgh, Pa. 


“TAYLOR Force FOUNDATION Pipe,” 
eight-page bulletin 542, describes 
characteristics of this pipe used for 
piling and illustrates its application 
in construction of bridges and build- 
ings. Sizes of pipe commonly used 
for piling are listed and driving ends 
preparation are shown. Taylor Forge 
& Pipe Works, Inc., Dept. CE, P. O. 
Box 485, Chicago 90, Ill. 


ALUMINUM—The answer to build- 
ers’ demands for more attractive, 
modern-looking, low-cost industrial 
building products is described in re- 
vised booklet, “Alcoa Aluminum In- 
dustrial Building Products.” Indus- 
trial roofing and siding, industrial 
flat flashing stock, fasteners, and pre- 
formed accessories are included. 
Aluminum Company of America, 
Dept. CE, 753 Alcoa Bldg., Pitts- 
burgh 19, Pa. 


Fuet Cost CatcuLator — Handy 
pocket-size “slide-rule” calculator 
shows comparative fuel cost of coal, 
gas, and oil. It is designed so that you 
can determine fuel savings when re- 
placing present heating equipment 
with a Hev-E-Oil burner. Cleaver- 
Brooks Co., Hev-E-Oil Burner Div., 
Dept. CE, 326 E. Keefe Ave., Milw., 
Wis.: 25¢. 


“Gace Giass TO TV TuBE,” a re- 
print from ConsuLTInc ENGINEER, 
written by R. E. Derby and Frank 
Ptacek gives the history of boiler 
water level gages, suggests types to 
use for specific applications, an 
looks into’ possible future deve‘op- 
ments. Yarnall-Waring Co., Lept. 
CE, Mermaid Lane, Philadelphi« 18. 


THe New Kopascope PAGEANT 
series of 16mm sound and silent »ro- 
jectors and their many possible i 
under varying conditions of av/ 
visual operation are presente: 
six-page foldout EV3-22. The 
range of models makes possibl« 
lection by business and indust! 
equipment tailored to almost 
requirement. Eastman Kodak V0. 
Dept. CE, 2, Rochester 4, N. Y. * 
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Rotor discs for mammoth 11-stage compressor were 
balanced and stacked for alignment in one of Newport 
News’ five huge machine shops. Large engineering and 
technical staffs with a vast plant make Newport News an 
ideal source for large equipment ... standard or special in 
design. 


To create winds exceeding 





Newport News builds world's 


Mightiest Compressor 


Whenever you want large units built with careful 
attention to detail, give the job to Newport News. 


This company recently built an eleven-stage axial 
fl»w compressor that shatters all previous records 
for wind force ... using what is believed to be the 
v. orld’s largest rotating object. 


The rotor, weighing more than 400 tons, com- 
f ses eleven huge discs. Each disc, machined from a 
© 000-pound forging, was finished to a 50,000- 
ind wheel and balanced to within 26 ounces at 
rim. In each rim, slots for blades were machined 
within .005” on special milling heads designed 
1 produced in the Newport News plant. 


om ct rt ey 


tere at Newport News, you'll find more than 
le ze productive capacity. In machine shops, foun- 
d: 2s and forging plants Newport News craftsmen 
Cc aplete your orders with specialized techniques 
becked by experience in fabricating thousands of 
pr-ducts. 





(Tele 












A 35-foot boring mill in Newport News’ plant 
machining the 374,000-pound upstream housing for 
the giant axial flow compressor. The compressor is 
heart of an 8-foot supersonic wind tunnel at the Ames 
Aeronautical Laboratory of the National Advisory 
Committee for Aeronautics at Moffett Field, Calif, 


Newport News’ craftsmen produce units that range 
from small components of spinning machines, to 
mammoth hydraulic turbines... from piping, pumps 
and valves, to vacuum tanks, digesters and bridge 
caissons. 


These skilled men handle the job exactly as you 
want it done, for maximum results per dollar invested. 
So let us bid on your present or future projects. Learn 
how Newport News can help you. Send for our illus- 
trated booklet entitled, “Facilities and products”... 
it’s your for the asking. 


Shipbuilding and 
Dry Dock Company 


Newport News, Virginia 














How to analyze 
feedback control 
“systems — 


This book demonstrates 

the essential techniques 

for determining re- 

sponse of linear control 

systems, with special 

emphasis on the Root- 

locus Method invented 

and developed by the 

author. This method is 

particularly useful for 

complicated systems or 

those requiring com- 

plete solution. 

The type of problem covered ranges from 
the change of speed in a motor to a sud- 
denly applied voltage up to the inter-action 
of the roll and yaw motions of an airplane. 
In addition, each solution establishes a 
concept which permits a simpler technique 
to be applied to the next more complicated 
problem, The main feature of the author’s 
presentation is that the physical picture of 
a solution is developed first with the math- 
ematics introduced later as needed. 


Just Published 


CONTROL- 
SYSTEM 
DYNAMICS 


By Walter R. Evans 


Systems Group Leader 








Electromechanical Engineering Department 


North-American Aviation, Inc. 
282 pages, 6 x 9, 
282 illustrations, $7.00 


The author’s Root-locus Method is a new 
approach to the analysis of linear systems 
which permits the roots of the characteristic 
equation to be determined in a simple 
sketch which shows the effect of the open 
loop function and the loop gain. The roots 
in turn permit the transient response as 
well as the frequency response to be plot- 
ted. Engineers using the method have found 
that the plot itself is usually sufficient to 
describe the behavior of the system, with 
plotting the transients unnecessary. The 
effects of several loops in succession can be 
visualized by a series of root-locus plots. 





Covers — 


—field analogy of 
root-locus plots 
—correlation of 
block diagrams 
—rule of Cramer’s 
rule for deter- 
minants 
-—transfer matrix 
concept for 
coupled systems 
—graphical treat- 
ment of noise 
theory 
—Thevenin’s Theor- 
em applied to 
elect h 


ical systems 


The opening sections 
of the book describe 
the overall problem 
and the character- 
istics of typical com- 
ponents; the final sec- 
tions discuss the 
treatment of arbitrary 
inputs and simple 
nonlinear systems. 
Throughout the auth- 
or emphasizes physi- 
cal understanding of 
the problems as con- 
trasted with memor- 
izing a routine for 
solving particular 
problems. 











Mail order to 


CONSULTING ENGINEER 


420 Main Street St, Joseph, Mich. 
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TO ORDER BOOKS 


As a readers’ service, CONSULTING ENGINEER will 
order reviewed books or any other technical 
volumes you need. In ordering books, give title, 
author, and publisher and enclose check. We 
will also suggest titles of books on any techni- 
cal subject and order for you at regular pub- 








DETERIORATION OF MATERIALS: CAUSES 
AND PREVENTIVE TECHNIQUES, edited 
by Glenn A. Greathouse and Carl J. 
Wessel; Reinhold Publishing Cor- 
poration; 835 pp; $12.00. 


Reviewed by Dr. Thomas D. Parks 
Stanford Research Institute 


This book is a significant contribu- 
tion to the study of the deterioration 
of materials. The volume represents 
the contributions of 24 experts in 
several fields of study. Deterioration 
in relation to climate, chemical and 
physical agents, and biological agents 
is covered in three well-written 
chapters comprising Part I. Part II 
devotes a chapter each to metals, 
wood, paper, textiles and cordage, 
leather, plastics and rubber, and 
paints, varnishes, enamels, and lac- 
quers. These chapters, in particular, 
are well documented with tabular 
data and with photographs of ma- 
terials undergoing deterioration. 

Part III devotes a chapter each to 
electrical and electronic equipment, 
and to optical and photographic 
equipment. Emphasis in these chap- 
ters is on equipment for military ap- 
plications. Much of the data are 
drawn from experiences of the armed 
services in the Pacific during World 
War II. Part IV deals with dehumidi- 
fication, packaging, and toxicologi- 
cal evaluation of preservatives. In 
addition, there is an appendix, 
“Sources and Identifying Symbols of 
Goverrment Specifications,” which 
should be valuable to anyone who is 
concerned with supplying materials 
to the armed services or other 
branches of the government. 

The book is attractively printed 


and bound, well organized, and thor- 
oughly documented. This book 
should be useful as a standard ref- 
erence for many years to come. 


ELectric TRANSMISSION AND DistrI- 
BUTION, edited by B. G. A. Skrotzki; 
McGraw-Hill Book Co.; 448 pp; $7.50. 


Reviewed by H. Carl Bauman 
Chemical Construction Corporation 


Except for the introductory chap- 
ter, which is devoted to a review of 
fundamentals, this book is largely 
descriptive of modern techniques and 
equipment. An early chapter by 
Francis B. Benson, Pacific Gas and 
Electric Company, is devoted to the 
physical arrangements of bus struc- 
tures, switchgear, switching systems 
and substations — including detailed 
descriptions of such equipment as in- 
sulators, circuit breakers, aif 
switches, and control panels. 

In another chapter, Benson ex- 
plains components of transmission 
lines — describing construction fea- 
tures and uses of cable, insul:tors, 
steel and wood supporting towers, 
and lightning protection devices. 
Several pages are devoted to de- 
scriptions and illustrations of {:cili- 
ties for underground transmission 
via insulated cable in concrete ‘ucts 
and manhole arrangements. _ 

In a similar vein, E. M. Ac «ins, 
Jersey Central Power and ight 
Company, describes features of “yp!- 
cal underground and overheac dis- 
tribution structures, equipmen’ and 
devices. A brief qualitative an<‘ysis 
of the reasons for a choice bet veen 
overhead and underground dist~ibu- 
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tion is presented. Adkins presents an 
analysis of pole line stresses and il- 
lustrates how to design for various 
line angles, and for conductor and 
wind loadings. This is supplemented 
with suitable pole strength and con- 
ductor tables for use in calculating 
line and tension values. 

E. L. Michelson, Commonwealth 
Edison Company, wrote the conclud- 
ing chapter, describing such system 
auxiliaries as ac-de converters, syn- 
chronous condensers and capacitors 
for power factor correction, rectifier 
substations, and voltage regulators 
and feeder reactors for short-circuit 
limitation. 

A minimum of mathematics is 
used in the book. Mathematics, where 
applied, are elementary and should 
be readily followed by readers hav- 
ing no more than a knowledge of al- 
gebra and trigonometry. 

This book should serve as a useful 
tool for non-electrical consulting 
engineers who must have some 
knowledge of this highly specialized 
field. The text is well illustrated with 
photographs of equipment, simple 
vector diagrams, drawings, suitable 
tables, curves, and charts. 


ALSO AVAILABLE 


Highway ENGINEERING, by Laurence 
I. Hewes and Clarkson H. Oglesby; 
John Wiley & Sons; 628 pp; $8.00. 


Covering both engineering design 
and construction practices, the book 
is weighted toward design. In the 
light of modern trends, the authors 
have given greater than usual atten- 
tion to the questions of highway 
economy and finance, rights of way, 
drainage, and traffic engineering. 
The chapters on soils, bases, and 
pavements concentrate primarily on 
design techniques and the research 
findings that affect them. 


FEDERAL PuBLICATIONS of interest to 
many consulting engineers are avail- 
able directly from the Superintend- 
ent cf Documents, Washington 25, 
D.C. Among recently announced 
titles are these: Airport Terminal 
Buile: ngs, No. C 31.102:T 27/2, 42 pp, 
25¢; City To Airport Highways, No. 
C31. 92: H 53, 22 pp, 20¢; Standard- 
ard | necifications for Construction 
of Ai: >orts, No. C 31.120: Ai 7, 588 pp, 
$3.00 Criteria for Prestressed Con- 
Crete 3ridges, No. C 37.2:B76/3, 25 
pp, 1:+; and A Guide for Contract- 
ng 0} Construction and Related En- 
gmee:'ng Services, Atomic Energy 
Comission, No. Y 3.At 7:2 C 76/2/ 
952, 15 pp, 15¢. ae 
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Here’s how to get 


QUICK STARTS 
and POSITIVE STOPS 











New HILLS-McCANNA 
AIR ACTUATED 


Metering and 
Proportioning 
Pumps 


Have you a problem involving continuous metering of small volume flows? 
The new Hills-McCanna air actuated pumps can solve these problems in 
many cases where conventional pumps are not satisfactory . . . because they 
have an air cylinder drive. With them you can start fast and accurately and 
stop immediately — at high or low speeds. 

In the photo above a “UP” type pump is used as a “pickle pump” — 
adding just the right amount of brine to pickle jars. Other uses range from 
the injection of petroleum additives to putting ink in fountain pens. In all 
these services, the “UP” is dependable and accurate and may be used with 
a wide variety of controls. 

Hills-McCanna air actuated pumps are available in capacities of 0.1 gph. 
to 200 gph., with adjustable stroke lengths for positive volume control . . . 
all are built to the same high engineering standards as Hills-McCanna 
electrically driven pumps. 

Write for Bulletin UP-55—HILLS-McCANNA CO., 2446 W. Nelson St., 
Chicago 18, Illinois. 
DESIGN DETAILS 
e External, interchangeable check valves © Interchangeable barrel and housing 
e Unitized construction, common base @ Positive stroke adjustment 
e Trouble-free operation 


pet SVCGANN Ale 


Also Manufacturers of: 


SAUNDERS TYPE DIAPHRAGM VALVES 
FORCE FEED LUBRICATORS * MAGNESIUM SAND ALLOY CASTINGS 
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Sales 
Representatives 


New York City, N. Y. 
Theodore E. Gordon 


1! West 42nd Street 
Oxford 5-1495 


Philadelphia, Pennsylvania 
David L. McKechnie 
816 Lancaster Avenue 


Villanova, Pennsylvania 
Lawrence 5-4692 


Cleveland, Ohio 
O. DeWitt Young 
3304 Avalon Road 
Shaker Heights, Ohio 
Wyoming 1-484] 


Chicago, Illinois 


John D. Murray 
360 N. Michigan, Rm. 614 
Dearborn 2-3519 


Los Angeles, California 


Justin Hannon 
4068 Crenshaw Boulevard 
Axminister 2-950! 


Sales Manager — O. D. Young 
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